
AMERICAN JOURNAL 

OF 


OBSTETRICS AND 
GYNECOLOGY 


U Atusu 

UhooKj; >5. ANFl'Acn 
AVn.I.JAM T. IJl.ACK 
Kc'CitJa E. BintCH 
WAl.TKn "W. Cnif.MAN 
^\‘«.r.Ar;ti II. CooKr 
HAur.Y S. Cr.osi^nN 
Thoma.*? Cru.rj; 
AiiTHcn H. Cci;tir 
CarI. H. DAVJ.n 
^VlU.^AM C. I>AN)YinTH 
AVaktth T. I>A.v.NT.r:rTn!:n 
JoFRfii 15. l'ii;rAr!; 

Iloitrr.T I<. Bicirt.vros' 


Anvi.^wtr ICniToniAf, 15 ()ai!i> 

I’At.Mius riNDi.nv 
C. Fi;i;ttr.nic 1 T,BI!M.\sn 
HrtKKI'.T T. IT'.ANK 
Jon.v It. ITjAiicn 
OKORRI: OlT.MtOIi.V 
TV1I.MAM r. UKALT 
F. O. 

Ft.nrn E. Ki:i:sr. 
JKNNlNOfi C. lAT/.r.MU;r.O 
FitANK \V. EV.N-CH 
J A >!»:.<! C. Ma.c.^ON 
•lA.Mf:.'! It. McCoitri 
C. Jkit Mn.i.Kn 
Noumak P. ’ 

<tHAt!u:.‘j C. 'Sonv.ii; 


Fmh, Novaic 
KVCIiRTt P. Plass 
J.Rioon C. Kiinrs- 
John A. Sami-.ron' 
Otto H. iScitwAnr. 

II. J. SvASoai 
Fur.i> J. Tabsrio 
H oTVAitn C. Tati-OR. Jn. 
Paul Tmta 
Gnonoi; Or.AV B’aud 

Uaymond 1-5. Watkins 
Pr.NJAMI.V P. Wat.son 
I vAiti, M, Wilson 


OrnciAi. OnoAN 

Tltn AMV.mCAN OYNKCOLCKBCAL SU'OUrrY t TIIB AMriltCAN ASSOCIATJO.N OP OnSTIJTHICIANB. 
OT.NKCOLOOIST.R, ANT> AHIX1M1.VAL (M'LUPONf ; NIDY TOWC OIlilTITlSICAL SOCinTY ; on.STimUCAL 
socnrrr or i-jiilaihilmiia ; imooKLYN cvNi:<’oi-ofJiPAi. socipty ; st. i.ouis oynkcologjcal 
pociirrr ; np.w ouuians <n Nit<:oi.or,icAi, ani* oiistituical .sonr.Tr; nALTi.Mom: onsTirmicAL 

AND CY.NIXOlXKilCAI. SOPICTY I cmCAUO «!Y.NKC01.(V.TJPAI, ROPIirTY ; CP-NTRAl, ASSOCIATION OF 

oii.'mrnnciANfi and oyNixoLDOiRTs ; ampiucan hoaiid or onsTirruics and 

OY.NirCOIAKIY ; TVASIH.NGTON OrNPCOLOOTCAl. SOCIKTY 


EDITORS 

GEORGE W. KOSMAK HUGO EHRENFEST 


VOLUME ao 

a 1 ^ L Y-~DEC'E:\rP.ER , 1 935 


ST. LOUIS 

THE C. V. MOSBY COMPANY 

1935 


CoPvniauT ions, Bv Tin; C. V, Mosiir Compant 
(Alt liiiititu Jt) srrvf;d) 


(Printed 


r.S-'/l 


-■ ■ X'‘ 



Press o/. 

The C. V. Moshy Company 
St. Louis 





- AMKHICA.V .lorUXAIi OF rmSTFTHtC.'; AND OVXncOl.OfiY 

Unit |mticnt« with jiliii'i-noi jinivin wm* Hiilijcc.t-'.] to ojiiTativo [(roiwlurof- without 
I'oini'ith'iit lilmtil irannf union, althoiit;li p-oaf Joji.h-h of hloofl ha<l ncotirrffl. Thrv iilpo 
.wtntcii tiiiit ‘‘ trunnfiiHioii wmihl iIo'ihiUnM have hi'cn ffivcn laoro frr‘f|tn*rifly if f>()niji- 
mant for lilooil ty|iiii|; ami for t'iviai; irariHOinioii Iiml In-oa at liaml.” They racom- 
liiamlail that (lit /'h»/.S‘irtria,v pi fii I iriiifi iihaict rii'n fiiyr pdilirftih rotimiU.rdlinn (o thi' 
rohir of hltioil tniiixfii.'iinn. 

Hiliat' May 2H. Ifl.')!, ilicfo Jiavc booti 22 Jiialanial dt'jifhs a( llie {’hi- 
cti^o Lyitifr-iti nosiiilttl atid (>. or 27 par (mmiI, of tlicsa wora tltia 1o 
li(’iiit>n'ha';(‘. 'I’liraa tif tlic.aa patitoifs died frojii ntpliira of fha tifcnis, 
with homnrrhiit»(' as ji roairihtitory farltir, Tl is avitlojil from thoso 
rio:nr(?s ijial nhslatric Iiamorrlia'ra is of irrava import, and daspifa our 
voluminous, jitid ocatisiojially atif liusiastit!. raports of Ilia traatmont of 
tliasa various aondilious, fha mortality litis not dt'araasad in the past 
twaiil.v yatirs. What is Ilia t'X'jilanation for this appalliu'r mortality? 

Tha usa of transfusion with a known aonpialihla blood has baan ])os- 
silila only sinaa 1010. AVliy has tha modarn obstalriaian failed to lower 
the mortality due to ohslatria bamorrliajra daspita tha aarliar taacliin"s 
of Blundall and lliaUs as to tha value of blood transfusion? The 
an.swar to this (|ua.Mlion is that aithar an insuftiaionl amount, of blood 
is frivan or too frraat an interval of time elapses between the hemor- 
rhafre and transfusion, with resultant irreparable damagre to the ve.ssel 
walls, brain, and other vital .strueturas because of tha anoxemia. If 
the immediate or primary causa of death in these ])atients is lack of 
blood, then tha patient should survive when the blood loss is replaced 
by Iramsfusion. 

The physiojan must have a fair Icnowlcdfre of such phenomena as 
water balance, fluid exchang:a between the vascular .system and the 
tissue spaces, blood and plasma A'olumc, the o])timum concentration 
of hemoglobin, serum protein and fibrinogen, blood pressure and .shock, 
before be can jiroperly treat obstetric hemorrhage. These various im- 
portant constituents of the blood and ph.v.sicochemical phenomena arc 
incntioned only briefl.v, if at all. in the medical curricula. This knowl- 
edge is acquired subsequent l.v from practice and usually costs the lives 
of the patients. 

Most obstetric textbooks state that the pregnant woman at tenn is 
plethoric and has an increased volume of blood, and that because of 
this fact a blood lo.ss of 500, 1,000, or even 2,000 c.c. is not of great 
significance. 

Dieckmann and AVegner determined the blood volume, hemoglobin, 
and man.y other constituents of the plasma on the saoic women- through- 
out pregnancy. They found that the pregnant woman did not have an 
increased blood volume, enabling her to withstand a blood lo.ss of 1,500 
to 2,500 c.c., as desciubed by AAMlIiams, DeLee, and others. The aver- 
age increase in blood volume was 23 per cent, but due to the patient's 
o-ain in Aveight, there was no increase in the amount of blood per kilo- 
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}rrum. Kurthornioro. after dolivory na increase in the amount (d’ blood 
per kiloyram or in the coneeniration of the lienio^lohin was noted. In 
normal prefrnancy it was fotmd that there was a small hut definite de- 
er* ase in the hemofrhdiin eoneentration. but an incrt>ase in the total 
amount. 

It is difiieult t<i select any eonstituent of the blood as an important, 
index *d' blood loss, but a deficiency in hemnerlobin content jirobably 
manifi'sts itsfdf earlier than any of the others. Therefore, the deter- 
mination of the heimiulobin shoidd be a iiart of the prenatal care, 
rndue emjihasis is jilaced on the erythrocyte count and not enou'xh on 
the hemoiilobin. Tlie erythrocytes should be regarded merely as a 
taxicab for the hemo'rlobin. and emphasis should be placed on the 
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I'lK. 1. — Water content of a. patltml jit term welKhlnc* C5 kp., a»ut the. blood and 
pln.mna Volume.**, iiemoplobln .and other constituents of the blood durlnp the antepartum 
and postpartum iierlod.s. 


determination of the liemojrlobin eonteni rather than on the mimber 
of erythroeyles. Several invest ifralors have fonnd that, the normal 
hemofrlobin for women ranjre.s from 12 to 16 pm., with an average of 
14.3 gm. of hemoglobin per 100 c.c. of blood, per 0,000,000 erythrocytes, 
jier hematocrit of 43 per cent.. Dieckmann and Wegner found the 
average liemoglohin in normal pregnant, women at, term to be 12.4 gm. 
per 100 e.c. of blood. The hematocrit reading, which is a far more 
accurate method than the hemocytometer for determining the amount 
of erythrocytes, was 38.1 per ecut. 

The hemoglobin determination Ls part of the routine prenatal ex- 
amination in most hospitals, hut it is .iust withiu the past few years 
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tluil lh(! ^vor]c of KfO'win, Moor<*, (I}l^o^s'ay, Blmul, aiul ollicrs lias 
iiulioalofl tho iinporJaiicc of roulhio flafonninaHons. In 1933, Adair 
mndo it a ruin oi tlio (’liira^o Lyinu-in Hos))ila1 llint every jialient 
imisl liavi- a Iii’ino^-Iohin delmiiiiiation. Oiirintr a six-inonlh period, 
2.5 p(‘r rent of tlic proiiafa) patients liad a hemop'lobin content under 
K) trni. 

'I’lio tvater content of a patient at term \veifrliin»r IJo Ic^r. is shou'ii in 
b'ifr. 3. It is apparent from the gra])}i that the, hlood rolninc forms 
only a small jiart of the total tlnid. If the amount of water is increased 
at one point, if is soon carried away hy the hlood and either distributed 
evenly Ihronirlionf the body tissues or excreted hy the kidneys, lungs, 
bowels, or skin. The hlood nnd plasma volume.s, hemoglohin and other 
constituents of llie hlood during the antepartum and postjiartiim peri- 
ods are also shown in Fig. I. It is notable, that a measured blood lo.ss 
of 1.020 e.e. produces marked changes in the blood and pla.sma volume 
and in the concent rat ion and total amonnt of hemoglobin, hematocrit, 
.senmi jirolein, fibrinogen, etc. This patient was not tran.sfuscd hc- 
(tause fif the study lint was watched very closely. A relatively rapid 
increase of the jilasma volume, serum protein, and fibrin, hut a slow 
return of tlie liemoglohin and hlood volume to normal may be noted. 

The immediate otToct of loss of hlood from the vascular .system is a 
jiarallel decrease of all of the constituents of tlic blood, thus producing 
no change in the relationship of hemoglobin to cell count or cell volume. 
The hlood volume is a constant for the individual aud if a reduction 
occurs, a compensatory increase in the plasma volume takes place and 
persi.sfs until new liemoglohin has been produced. The plasma is in- 
creased hy the pa.^sage of fluid and some serum protein from the tissue 
spaces into the blood stream. Adolph and coworkers stale that after 
a hemorrhage in dogs the mean rale of pla.sma dilution per minute 
amounts initially to about 0.25 e.c. per kilogram. These phenomena 
are demonstrated hy the data giA-en in Fig, 1 and Table I. 

Table I (Keith, 1017) also dcinon-st rates the rapid increase of the plasma volume 
but a slower return of Jiomoglobin and blood volume. This patient Avas a soldier 
with a simiilc comminuted fracture of the left femur. A large hematoma of the 
left thigh d{!veloped, u'ith no e.vternal bleeding. 
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A syndroinp, jrou<n*nlly known ns ‘‘skock,” froquonlly oconrs arter 
hemorrhages or dilliicnit deliveries, especially when allended hy hem- 
orrhage. W’^hen Ihe various conditions which may eanse shock are 
analyzed, the reduction of the blood ]»ressnre and of the. circulating 
blood volume i.s common to all. Either one of these may he the primary 
change, the other .secondary. Absolute loss of blood volume i.s the 
primary change in hemorrhage. The blood volume is also decreased in 
shock not due to hemorrhage from the vascular .system. Obviously, 
Ihe phenomena of shock and hemorrhage are similar. 

Bliilock Ptjites tlinl. hecjuise of tlie ilecreai-'O in Mnnit volunu’ iiifitli'iifal to tlio 
liemorrlmge, u coinpousivtory vnFm'onstrirtion inn’mtnins tlto nrlcrinl tilood pressure 
at or near t)ie norni.'il level. If tlie blood volume emitiTum.s to dimiui.sli, tlie blood 
pre.s.suro decrensc.s oven thoupU vasoconstriction is nuiintained. I'f the blood pressure 
rornnin.s dcpres.«ed for « eonsidenible length of fiine, the vjtso(’on.slrii'tii)n ineeliani.sni 
fails and vnsodilatatitm re.'sults. lie also states tbat transfusion is of no avail in 
animals rvitli vn.'sodilatntion. Blalock concludes that- “ati ini*rea.ce in the ooncentra- 
lion of tlic l)loo<J, n negative rc.^jumsc to transfusion, and marked alteration in the 
tissues of the body can be ])roduced by liemorrluigc. ” 

Keith and Cannon, on tlie basis of clinical observation and the degree of blood 
volume reduction, Imvo grouped patients in shock into compensated, juirlially com- 
pensated and uncompcns.itod. The salient ftnding.s in tlie latter grouiu which is the 
most serious, are as follows; 

If the hemorrliage equals or exceeds one-third of tlie. blood volume, 
certain new factors are introduced which prevent the reformation of 
the blood volume hy an increase, in the. plasma. Thesi; new factor-s 
haA’e to do primarily with the sudden diminution in blood volume 
rather than a hemoglobin deficiency, hecanse hy reiicated -small hem- 
orrhages the hemoglobin nuiy he deeretised to 20 ]>or cent of the normal 
without any untoward symptoms. A massive hemorrhage results in 
a sudden and marked droj) in blood pressure, inefficient circulation and 
stagnation of the blood in the capillaries. These iiatients are danger- 
otisly ill. They are restless, very thirsty, A*omit frequently, and their 
extremities ai'c very cold. The pulse is imperccplihle and the systolic 
blood pre.s.surc may be decreased to GO mm. ITg or le.ss. The heart 
rate on auscultation ranges from 120 to ISO. A heai-l rate below 300 
occasionally occurs in this type of patient and i.s almost invariably 
fatal. The blood volume is heloAv 65 per cent. 

Because of the inefficient circulation, anoxemia results and changes 
occur in the vessel walls which permit not. only fluids but also plasma 
protein to pa.ss out. Thus a vicious circle is produced, i.e., the hemor- 
rhage causes a decrease in blood A*ohnnc -which ro.snlts in shock, Avhich, 
in turn, causes a further reduction in blood volume, and so on. If 
hemoglobin or erythrocyte determinations are made on cutaneous 
blood, the results are usually much higher than if made on venous 
blood because of the capillary stagnation. Thus, despite the liemor- 
rhage, the paradoxical .situation of a rapidly increasing hemoglobin, 
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I’cll v«ihini(‘ and cn'li iMiin 
nially (he IVn'iiicr, arisc's 
and a ]iroj,>'n(»sis. 


il of aifloT oiilanoouK or voiioiis blood, psjjo- 
aad iiidicalcK |)rof,o-cs’Kivf‘Iy iiKa-paKijifr .sliock 


Si^nificaii I. rolatioiisliipis' bolwci'n iho syMlolic or diaslolicf blood jjrt'S- 
suro and imisr* ralo bavo bccti n-)Hirl(‘d by varirins invest i<ra fora, bnl 
it ninsf be oniiilniHizcfl that no rnb- bolds trnc for all cases. The pulse 
]n-essnrc is ajjpnixiniafely one-half of the diastolic and onc-fhird of 
the systolic pressure. It should alwaj’s be tlO nun. n<r or niore. ^Me- 


Kosson slates tluil. if it is 20 tnin. <n’ less for more than twenty minutes, 
the patient eitlnu’ <iies at (jucc or wilhiji three days (because of path- 
olo^de chanji-es in the brain cells produced by the cerebral anemia). 
A syst<ilic bb»od |)ressnre, of HO or less is ol' serious import. 


A ri‘liit>:il<) tiinl Atctjeaii stiilc (li.nf t" soMirrs v.'itli flic sy“(oli(! jiressiire below 
7r>, only lliree rfillied, niiii they also died later. They enaelude that the diiistolic 
jiri’PSiire is the most iniportiuit, and flint if aaisf be rniseil by fre.'ifiiient if reeovory 
is es|>eeted. I'lu'inister and enwerheis eotiehnle that "in stale.-i ef circulatory de- 
jire.^Bion, the blood jire.iyure is an inade(|nate index of the serionsn(‘.«s of the condi- 
tion." 'I’hey slate fuitlier tluit if an ojierafion is iierforimnl on an animal which 
ha.s ilf! blood volume reduei'd by lieniorrhajte <>r trauma, a further ininiinal henior- 
rhaRi' mialit rcHult in death. In itafient.^i with hyjierten.'sion, the sy.«folic and diastolic 
jire.ssure.s may drop ,*(1 to b'O nun. within a few ininute.s, and even thou"h they may 
.Mlill be within the normal limits, the jiafient will pre.«enf all the featuri'-s of severe 
shock bec.'iuse the pre.«snre ts abnormally redtannl for tliat individual. 


It. is evident Unit hemorrhn<rc bus many ])hysiolo;rie efi’oets. which 
Adolph and coworkers sumunirizc tts follows: 

Tlie primary efl'i'cts of lo.ss of blood from circulation are to decrea.se the rate of 
blood flow :ind o.vypen How to mo.st tissue.s.' To this situation the circulation resjionds 
by increase in heart rate, <lischarge of adrenalin, discharpe of blood from the spleen, 
local vasoconstrietions, and local jiorsistinp ischemias. The resjiiration respond.s to 
the local asphy.xia in its centers and to the pourinp of lactate into the circulation 
by hyperventilation, followed eventually by asphy.xia and cc.«sation of breathing. 
In the capillarie.s, Huid flows into the blood from tissue spaces, water excretion by 
the kidnoy.s is dimini.shed, and various dissolved constituents iiitorc.xchange in re- 
sponse to the lowered pressure.s, to the anoxia, and to the altered types of tissue 
metabolism. 


The potential indication for blood iran.sfusion in a patient with an 
obstetric hemorrhage is a hemoglobin which we have arbitrarily set 
at le.ss than 10 gm. ])er 100 c.c. of blood. Obviously, a hemoglobin 
estimation immediately after a hemorrhage is of little A'alue. It may 
even be increased due to shock. The ideal criterion would, therefore, 
be the blood volume, btit since its determination is impractical, the 
be.st guide is the patient's clinical condition and the blood loss. We 
liave been making accurate determinations of the hemoglobin loss at 
delivery and cesarean section. The average blood loss in a low cervical 
cesarean section is 539 c.c., with a range of from 100 to 1,430 c.c. Our 
rule is to estimate the blood loss and multiply it by two or by three. 
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iC the puticiii’s hoiunloc.vij. is 30 per cent or loss. Tlic patient slionlcl 
bo trnnsfnsecl if Ibc blood loss can be cletorinincd witli a reasonable 
degree of necJiraoy and ainonnt.s to 20 ])er cent or more of. the blood 
vohnno, jiroviding that her hemoglol)in was more tlian 10 gm. at the 
onset. Transfusion is imperative if the hemoglobin was les.s. 

!Man.v patients who have been blooding for .several day.s may enter 
theliospital ai>parently in good condition, but before any manipulation 
or examination is carried out which might cause further bleeding, a 
tran.sfusion should be given. The reason for this is that with a .slow 
hemorrhage the hemoglobin can be decreased to as low as 2.8 gm., or 
20 per cent of the normal. The.se patients are quite likely to die if 
any additional blood is lost. A .sudden blood loss entailing 40 to oO 
per cent of the hemotrlobin usually ends fatally. 

There is a slight hemoeoneentration in normal pregnant women dur- 
ing labor. The hemogdobin and other coiistiinenl.s Jimy inerca.se 25 per 
cent in toxemic patients as a re.sull of the concentration. Anesthesia 
intensities these phenomena. Therefore, the, blood lost at delivery may, 
and often does, contain a greater e.oneent ration of hemoglobin than 
would be expected from a determination of hemoglobin which had 
been made during ]n-egnaney or early in labor. 

Attention must be given to the patient ’s weight in correlating blood 
loss with clinical conditions. It is obvious that a blood loss of 1,000 
e.e. from a patient weighing 50 kg. and having a blood volume of 
4-, 000 c.c. is of more serious import, than the same amount, from a woman 
weighing 70 kg., with a blood volume, of 5,()0() e.e. A large amount of 
serum protein and librin is lost in addition to the lumioglobin if the 
hemorrhage is severe. A certain coneentration of these substances is 
e.s.sential for the projior functioning of various organs and the exchange 
of water in the tis.sne.s. 

Five to ten day.s are reipiircd for the rcturji of the serum protein 
to normal. Fibi-inogcn, one of the eonqmnents necessary for blood 
coagulation, requires one or two days for regeneration. If the patient 
has had a marked liemorrhagc and is given sufficient fluid for the blood 
volume to return to normal, it. occasionally happens that tlic fibrinogen 
concentration is so low that proper coagulation does not occur, thus 
permitting the bleeding to continue. A low coneentration of fibrinogen 
may be a factor in the continued hemorrhage or oozing observed in 
certain cases of abruptio ])laccntac and postpartum hemorrhage. 

Transfused blood, as far as wc are able to determine, functions just 
as well as the patient’s OAvn blood. The longevity of the ci-ythrocyte 
in man ranges from eighteen to one hundred day.s, with an average 
of thirty days. The transfused erythrocyte, both in vitro and in vivo, 
fiuietions normally, and its life is apparently not shortened. Serum 
protein, fibrinogen, and platelets also function in a normal manner in 
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llio jlow host. If the jjlnsnia prolrin coneanf ration is incroa.sod above 
tJie normal for flint individual as a result of the transfusion, the excess 
amount disappears from llie blood .stream within seventy-two bonr.s. 

The bemofrlobiii coneenlration on t.lie day followiiif,'- a transfusion 
is occasionally lower than it was before, Kro|,di and others have 
demonstrated that f>nly ‘10 to nO per cent of the capillaries are nonnally 
open at any time, and still fewer are open in patients with a decreased 
blood volume, h’urliiermore, with a dellcient blood volume there would 
be a decreased bore of the arterioles because of the vasoconstriction. 
I'ollowiufr tile transfusion, the arterioles dilate and more capillarie.s 
open up; thus, allhoutrh the total amount of hemoglobin is increased, 
the coneentratiou is decreased, 

A smuninry of our transfusions and data from selected cases will 
illustrjite the riisults and methods of treatment. From ^fay 2S, 1,0.33, 
to 8ept. 30, 103‘j, there have been 8,01)8 deliveries at the Chicafro Lying- 
in Hospital, in which more than 274 transfusions have been given. 
Because of technical difileulties in the Beeord Kooin, we were unable 
to have access to all of the blood transfusion elmrt.s, but believe that 
we have at. least 00 jier cent of them. From June 1, 3028,. to iMay 27, 
3033, at the old Chicago Lying-in Hospital, in 8,072 deliveries, only 22 
patients received transfusions. The average amount of blood tran.s- 
fused was 403 c.c, A comimrison of data is ditbcult. 3'hc blood loss 
of the patients in our series may have been greater than those in the 
old hosiiital, nr their blood volume may have been lower, or we are 
better preimred to transfuse, 'fhe ability to transfuse rapidly, re- 
peatedly, and safely is suflicient reason for the large number of tram;- 
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xi;.Mni;n or 

AVKlt-VGE AMOUXT OF 
nnooD PER 

rATIKN'T.S 1 TirAXSrOSIO.N'S 
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TliASSrUSIOS 

Postpartum hcmorrlmge 
Placenta previa 

Abniptio placentae 

Oj)crativc hemorrhage 
Abortion 

Cliorionepithelioma 

Anemia of pregnancy 
Infection, ectopic p r c g- 
nanej', etc. 

Ohstetr 

.T-S 

22 

13 

li 

10 

1 

21 

18 
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41 

20 

2u 

2'! 

12 
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32 

r.c. 
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1183 
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7000 

1054 

909 

c.c. 
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070 

015 

000 

570 

030 
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.525 
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919 

008 

■ T^Sal 

■Qterine myomas 
jMcnorrliagia 

Carcinoma of uterus 
Infections, shock and post- 
operative hemorrhage 
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1C 

10 

5 

11 
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577 

561 

582 
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42 
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fusions, Tilo routine hcmofrlobin flcterminalion enabled us to detect 
a severe ^rade oi'anemin in 21 patients who were g'ivon 39 tra)isfu.sion.s. 
The total maternal mortality is slightly less in the new than in the old 
ho.spital. and there have been no fatalities in the new hospital, cither 
immediate or remote, due to blood transfusion. 

The data for the transfusions {riven are listed in Table II, which 
illustrate.s the value of larfre and repeated ti-ansfusions, ])articularly 
the amount of blood 'riven to each patient, for the various condition.s. 
Thus the averaire amount of blood per transfusion i.s 60S e.e., and the 
averanre per patiejit is 919 e.e. 

[Most normal adults can tolerate a blood los.s of 500 e.e. Therefore, 
GOO to SOO e.e. of blood should be the amount of tbc transfusion in 
patients with evidences of hemorrha're. The transfusion may have 
to be repeated one or more times if the hemorrhage has been massive. 




Flp. 2 . — Fltusks cqulpeoU for tnklnir Uio blood. 

Our technic of the treatment of severe anemia, whether due to acute 
or chronic blood loss from obstetric hemorrhage or blood dyscrasia, 
is described in the case reports. 

METHOD 

The inetliod for citrate lilood truiisfuMoii is as follow.s: .'iO c.c. of a i per cent 
solution of sodium citrate (U.S.P. VJII — this number is very important) are used 
for amounts of blood ranging from 400 to 700 c.c. Altliougli this amount of 
citr.atc will inhibit clotting in 1,000 c.c. of blood, if more blood than 700 c.c. is to bo 
withdrawn, another 10 c.c. of citrate solution arc added. In a case of purpura henior- 
rhagica in which bleeding continued from an operative incision, despite citrate trans- 
fusion, whole blood wa.s transfused by the multiidc sjTingo method. 

The trausfusicn set, consists of the bolllo, rubber tubing, needles, syringes, and 
citrate solution, all of which have been properly wraiipod together and autoclaved. 
Tlie bottle for taking Hie blood is equipped as in Fig. 2, A. It is placed in a pan 
of water at 41° C.j the top of the bottle must bo below the level of the arm. The 
suction tube (1) for the donor is 30 inches long and of one-cightli inch boro. The 
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cilrulo fiolulinn, uHiiif,' riiotiOi PiKMion, is ilmwii info the boftle nml then n ir, or JO 
j,nuf;;e rieeiUe is itu-ertcf] info one of fho nnn veins, pointinfj av:ny from ihe hrart. 
Tin* flask i.s {riven n rotriry elmke. with every Jttfi e.e. of Mood. tJHiialiy 700 c.c. of 
blood enn be nsjdrnted in five to fen rniimfes, Tlie UnMk is tlwn fitted ns in Fig. 
n, the rubber fiibiiifr (A) whi(dt i.s fi feet lontr-nnd of five-tliirfy-.seeonds ineh bore 
is immersed in n }>nn of n'.'iler ni -JO to •tS" C,, nrnl n J7 or JS {{aufre needle iriHcrfcd 
into the reeipient ’« arm, ]iuinlin{r toward the lienrt. The fir.si 50 to JOO c.c. are 
injected over ii |'i(,*rind of three to five mintife.',, and if the jcitient comjdnins of 
tinjjliii}*, body pnin.s, precordinl oppression, or e.rlr(?me ,'tn.tiety (he ndc of injection 
is slowed. If the patuml eomplains of iciin in the birnbnr rcfrion or tij*htne.*s in the 
ehe.st, or if cyancsi.s, dy.spne.-i, edram, a alow thready piil.oe, chill, fer'er, delirium, or 
coma are noted the lrnri.sfii.«ion miis! bo stopped at once, and the typintr and match- 
inpr rechecked, A drop of nlcohol in the lone plass .suction tube (7) indicates whether 
or not the blood is ninninfr. In children and in ])atienfs with eollaiised veins, the 



blood ])rc.ssurc manoniotcr (A") may be connected (^10 to 7) witli the transfusion 
bottle and 150 to 200 mm. of mercury pres.suro used to force the blood in. The 
blood c.an also be removed from tlto bottle and poured info a salvarsan flask (B). 
Tn cases of severe licmorrhage and shock in which intravenous glucose or saline solu- 
tion and repeated blood transfusions .are necessary over a period of hours, the blood 
may be poured into the salvarsan flask. If this latter procedure is to be used, the set- 
up illustrated in Fig. 2, S will be found more convenient for obtaining the blood. 
Suction can be made with the mouth or a pump (5). The transfusions can he 
performed in the operating room or in the patient’s liome. No other set-up than that 
described is necessary. 

CASE REPORTS 

Case 1 .— -Abruptio placentae (Table HI). The patient was delivered by cesarean 
section, A stillborn fetus was removed, with a blood clot measuring 700 c.c., which 
represents at least 2,000 c.c. of blood. The uterus contracted well and the hemor- 
rhage at time of operation was minimal; the patient was in shock. Subsequently, 
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slip lippin to blccil niul u subtotal liysl erect. oiny was performed fivo hours later. 
Koto: (3) the largo amount of blood which was given in twelve hour.s without 
any change in hemoglobin or hematocrit; (2) the largo fluid infaho with a com- 
paratively small output; (.") the very low fibrin content (normal 0..'1 to 0.5) wiiich 
was a probable factor in t!u' constant oozing; (4) the low .serum protein due to 
the restoration of the pln.smu volume to normal, but, the inability of the body 
to maintain a normal concentration of jwoteins becan.se of the excessive los.s by 
hemorrhage. 

Cask 2. — Tntrapartum and jmstjiartum hemorrhage (Table IV). Tliis patient was 
delivered at home by a private phy.sician. Note (I) the primary treatment for 
-shoch and heinorrli.'ige; (2) the Iremendou.s fluid intake required to maintain the 
blood pressure; (?.) the hemoglobin only incrtaised from 5.2 to S.4 gm. per 100 c.c. 
de.spito the tran.sfusion of 2.500 c.e. of blood in forty-eight hours; (4) the abnormally 
low serum protein due to the exce.ssive hemorrhage and resultant pla.sina dilution; 
(5) the more rapid return of the .'^enim protein to norm.al. 

Cask .1. — Spontaneous rujiture of the uterus. Tlie jiatient was in labor and .at 
term. The rupture occurred at 11:5.5 n.M. There wa.s no pidpable radial i>ulse or 
audible blood pressure, netween 11 :50 r.M. and 12:4.1 n.M. the fetu.s and uterus wore 
removed; .she wa.s given two tr.ansfusions eaeh of .100 c.c. of blood, 1,200 c.c. of 20 
per cent glucose solution intravenously, tmd 700 c.c. of saline solution by hypo- 
dormoclysis. .Seven hours later the pttlse was 340, the blood ])ressure 00/70, and 
respirations CO. SIio received another transfusion of 000 e.c. of blood and 700 c.c. of 
glucose solution iiitraveiiou.sly, Tlie hemoglobin was 10.0 nine days lieforo labor, 
and thirty-six hour.s after labor, despite the tninsfusion of 1,000 c.c. of blood, it was 
8.8 gm, Hooovery was uneventful. 

Cask 4. — Severe amanin of ]trognancy (Table V), The jiatient did not have a 
hemorrhage from nay source. She was given 4,000 e.c. of blooil during a period of 
twenty-four days. A normal infant was delivered at term and up to the present 
time the nnemia has not recurred. Note (1) the rchitively constant plasma volume, 
but the marked increase in the cell mass; (2) the hemoglobin I'or kilogram was ex- 


Tahi.i; A'. Skveuk Axe.mia of PitKoxANcr 
3i. 11. #54750 


DATF. 

HK.MO- 

onOPi.v 

GM. 

100 c.c. 

lir.MATO- 
CIIIT ! 

KIlYTintO- 

CYTES 

.MlI.TilONS 

nr.MO- 

GEOIUN 

OM. KO. 

ni.oon 

VOEU.ME 

c.c. 

I'l.ASMA 

VOIiU.ME 

C.O. 

BLOOD 

TR.VNS- 

KUSION- 

0 . 0 . 

1952 








2/10 

8.1 


2.04 ! 





4/18 

0.4 


1.70 ! 





4/27 

5.1 

30 

3.75 


3930 

3290 

COO 

5/ .5 

0.2 

20 

2.2»1 




GOO 

5/ 9 

7.2 

23 





700 

.5/1.5 


32 





700 

.5/10 

8.8 


2.58 




700 

.5/20 

11.0 


2.90 




COO 

.5/20 


i 





700 

0/ 7 

11.5 


3.04 

9.0 

4780 

3200 



(delivery) 







7/19 

11.0 


i 

9.1 


2010 


10/18 

11.7 


4.50 

10.5 


3000 


12/ 5 

13.4 

39 

3.33 

14.7 


3440 


10/23/3.3 

12.2 

39 

3.70 





11/39/34 

10.5 

1 30 

3.93 




















AMKIUCAK .TOUUN'At, 0!‘ OUHTKTlrlCS AXI) OYN'ECOI.OGY 


hi 


tr<«int'ly Inw, nml iiulii-iiti'M tlif* mark<?<l imomifi batter tbnn tJio lienioglobiii concentra- 
tion; (.'{) till! lifinoKlollin per kilojtrnm «li(l not reac.li normal limits until after tlio 
seventh Irtumf union, 

C.\KK .'i.—Pri'Kiianey eompliealed by Hovere inirjuira liemorrhaKiea (Table VI), 
Nolo tliiit, larno IninnfuHionn increnserl the liemo;;lobin, platelets and serum protein 
to a low normal despite a massive postjiatium hemorrhage. 

T.mii.k vr. snvr.ni: Anemia or I'arijN.^N'cy Din; Tfj Iir,oon DyKf,T..\KiA 
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COMMEKT.S 

After n severe liemorrluib'P, while a donor is being obtained, the body 
imi.st be kept warm by the application of external lieat (electric baker). 
Saline or liinger's solution slionld be given by hy])odermoclysis, nsing 
IG gauge needles. A 20 per cent solution of glueo.se ina}” be injected 
intravenou.sly. After 200 to 300 c.c. of glueo.se solution have been 
given, the rate of injection should be as slow as possible, yet main- 
taining the blood pressure. Five hundred cubic centimeters of 20 per 
cent glucose solution can be given intravenously in twenty to forty 
minutes without danger, but in patients who liave had large hemor- 
rhages, more ilian ihis should never he c/iven unless the patient is to 
receive 600 c.c. or more of blood. Failure to observe this rule may 
result in the death of the patient. Twenty per cent glucose solution 
in amounts of 1,000 c.c. or more prolongs the coagulation time of the 
blood and because of its hypertonicity it draws large amounts of fluid 
into the circulation. This exhausts the reserve depots of fluid, and if 
further hemorrhage occurs there can be no increase in plasma volume. 

The citrate method of transfusion is the only one suitable in ob- 
stetrics because of the necessity of speed. The methods used by us are 
modifications of those described by Kolmer, Hartman, Lewisohn and 
others and have been instituted to save time. In an emergency trans- 
fusion, we insist that the blood must be in the recipient's circulation 
within thirty to forty minutes, depending on the time required to 
obtain a. donor. Eight hundred cubic centimeters of blood have been 
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taken and injected into the recipient in eleven minutes, but the aver- 
age time required is twenty to thirty minutes. 

There are iwo davyers associated with blood transfusion: (I) The 
immediate danger of an incompatible blood, in which case the patient 
almost invariably die.s if more than 200 c.e. are injected. (2) The 
delayed danger of a severe reaction, or no reaction, without que.stion 
of incompatibility, but characterized by an oliguria or anuria. 

In 276 trm\sfnsions, chills occurred in 20 patients, and nausea, vomit- 
ing, urticaria, or pain in the chest or lumbar region in 10. Three 
patients received incompatible blood, the amounts varying from 50 to 
100 c.e. Fortunately, all of the.se patients were conscious and at the 
fir.st complaint of pain in the chest or lumbar region, the injection was 
stopped, the matching rccheckcd, and the blood found to be incom- 
patible. A hemoglobinuria and partial oliguria developed, but none 
of the patients died. Kennl function tests before discharge from the 
hospital showed no evidence of imjiaircd renal function. Large 
amount.s of intravenous glucose were given to these patient.s to pro- 
duce a diuresis. Two of the transfusions were given by one man who, 
it should be noted, was careful and conscientious. 

Tj'ping scrums purchased from reliable firms should be checked 
periodically. In a two-year peidod we had some impossible results on 
two occasions, and the Type III serum was found to have deteriorated 
to such a degree that agglutinins could not be demonstrated. This can 
be avoided by checking the serums or by using the Brem method of 
blood typing, in which the fresh cells and seimm of a known Group 
II or III arc matched with the serum and cells of the unknown. 

The donor’s cells should be matched with the recipient’s serum, in 
addition to the detennination of the blood group. There must be no 
agglutination or clumping at the end of thirty minutes at I’oom tem- 
perature. Tlie slide, plate or test tube (macroscopic teclniic) must be 
agitated periodically in order that one may be certain that the cells 
can move freely. A sujjlcicnt number of ccllf^ mnat he used so that 
agglutination con occur and, most important, he detected. One of the 
authors (W. -I. D.) uses either a microscoinc or a macroscopic method 
for determining the type, but insists on a macroscopic matching’*' of 
the donor’s cells and the recipient’s serum, and watches for aggluti- 
nation and/or hemolysis. 

Rouleaux formation occui’s to such a degree in patients with puer- 
peral infection, probably because of the high fibrinogen, that the donor 
is usually reported as incompatible. An experienced scrologist can 
usually distinguish between agglutination and I’ouleaux formation. 
Aging of the serum for two or three days decreases its rouleaux-foiun- 
ing properties. 

•Thvcc-tcntbs cubic centimeter o£ the recipient’!? scrum, 0.3 c.c. of 1 per cent sodium 
citrate In saline and 3 drops of the donor'.? blood arc placed In a test tube. 
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TJk! vjilue of proper confrol of all transfiKsions is c>:r;inj)Iiricd by the 
foIJoM'inp”: f)ji fho Oh.slelrie .Sorvioo of Wasliiiigton L'niversity, dtiring 
a period of six yeni-s eiidiijfr in J02.% 147 piitientn were f^dven 302 trans- 
fusions. 'J’lie senior antlior Avas in direct cd)ar|>e of all t ran. sf us ion. s 
for llie {-realer porlion of fhi.s period. No nati<!nt received an incom- 
patible blood, and no float bs occurred beeau.se of a reaction. One 
imtioni had a marked olitpiria, but recovered. The averajre amount 
of the tran.slusion was f)U2 c.c,, and the lar^^cst was 8:10 c.c. One pa- 
tient was pive.n 0 transfusions (l)y Dr. T. K. Brown), a total of 7,150 
c.c. of blood in four weeks. Transfusions by the citrate method, in 
which tJie blood was Oroppnil from a needle into n container contnin- 
injr the anticoagulant, without careful snjiervision of technic, were 
followed by reactions (chill or (cmperattire elevation of 2° or more) 
in ‘15 ])er cent of the cases. With the new method as described in this 
paper, in which suction was used to obtain the blood in a closed con- 


tainer and under careful .supervision, the number of reactions de- 
creased to 3‘1 per cent. In 32 transfusions for all types of disease in 
patienf.s of various ago.s, one of the authors (W, J, D.) observed no 
react ion.s. Dr. K. Brown has been in charge of the transfu-sion 


service since 1327, and if both jieriods, comprisijig 12 year.s, are com- 
bined, 877 transfusions have been given without any deaths attribut- 
able to an incompatible blood. 


AYc have ahvays prcfciTcd Group lA" (Afoss) donoi-s because their 
cells contain no agglutinogens and, therefore, they cannot be clumped. 
This is an additional safeguard because a mix-up may occur in the 
laboratory, irre.spective of elaborate ehceking.s. In foci, the best check 
is for the phy.sician himself to match the patient's serum and donor's 
cells (both obtained by him-at that time) just prior to the transfusion. 
It is notcAvorthy that Dr. George Ive.s of St. Bonis has performed per- 
sonally more than 2,500 transfusions and attributes his .success to per- 
sonal supciwision of typing, matching, preparation of the citrate solu- 
tion, and to a preference for the Group lA^ (AIoss) donor. 

The treatment of a patient AAdio 1ms received an incompatible blood 
is as folloAvs: Adrenalin and ephedrine for the .shock, and adequate 
amounts of hypertonic glucose solution given intravenously to main- 
tain a urinary output of at least 30 c.c. per hour. If more than 200 c.c. 
of blood have been given, the patient should receive sodium bicar- 
bonate in sufficient amounts to produce a urine A\diich is alkaline to 
brom-cresol-purple. This Avill nece.ssitate 24 to 40 gm. by mouth, or 
the intraAmnous injection of 300 to 500 c.c. of a 4 per cent solution, 
as needed. If the blood is compatible, but an oliguria or anuria has 
developed, only hypertonic glucose should be given in an amount and 
concentration necessary to produce a secretion of urine. 
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COXffiTISlOXS 

1. Obstetric lieinorrlin'ro is responsible for more limn 30 per cent of 
the nmlornal doalbs. The mortality 1ms not decreased in the last 
tAvonly years despite the nse of blood Iransfusions. If the materaal 
deaths dne to liemorrlm're from abortion, accidents of labor, and 
ectopic prcfinane.y arc included the rate is increased to 28 per cent. 

2. ITemorrhage decreases the blood volume and if massive enough 
initiates shock, resulting in death of the patient unless prompt treat- 
ment is instituted. 

3. Some of the important constituents lost as the result of hemor- 
rhage are -water, hemoglobin, serum protein, and fdirinogen. They 
can be replaced by blood trnnsfusioii and ])arentoral fluid, and will 
function, so far as is known, as well as the patient's own blood and 
fluid. 

4. The blood lo.ss during hemorrhage is usually undm-cstimated. It 
should be correlated with the imtient’s hemoglobin and blond volume 
or weight. 

5. The citrate method of blood transfusion is ideal in the practice 
of obstetrics. 

G. The mortality rate from obstetric hemorrhage can be lowered 
only if sufileicnt blood is transfused to raise and maintain the hemo- 
globin to aiiproximately 10 gm. per 100 e.c. of blood. 

7. The tranfusion must be adequate in amount and must be given 
within a short time after the hemorrhage. Further transfusions may 
be given within a jieriod of hours or spread over several days, depend- 
ing on the amount of blond required and the clinical condition of the 
patient. 

Wc arc Iniicbtetl to Dr. T. K. Drown and Dr.- GoorKo Ivor of St. Ivouls, Mo., for 
penni.‘--.'?lon to n.RC sonio of their d.atu. nml .tIro for tlieir inuny .RUReoslIons wliloli iiave 
improved tlio technic for citrate lilood transfusion. 
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Till*: suKGJCAi/ raKATi^riCiVr of ovarian dysfunctions* 


A OiJNiCAii AND Patholooicai. Study 


R. Rouinhon', M.I)., F.A.C.S.j Nuav’ Yoiik, N. Y. 

'’T^JIF surf^icdl (iviilnif'iit of pro])(;rly si'Ieetcd cases of ovarian dys- 
* lunetion is based upon Iiisiopalliolofiic studios and clinical obserra- 
lions 'wliicli prove tbai if a dysfunction rcjicats itself loo frequently and 
forcibly, or if it jiersists for too long a time, the initial inipcreeptible 
structural alterations will ultimately develop into definito and per- 
manent organic entities. This concept of physiologic pathologj' is gain- 
ing ground in all branches of medicine and causes the dogma, tliat 
funclionai diseases have no organic basis, to he relegated to the scrap 
hoa]) of obsolete theories. Slnicturc and function are indissolubly linked 
to each other. 

In studying ovarian dysfunctions jjathologically and clinically for 
a number of yoai’S, I became convinced that j)aticnts suffering from .so- 
called ovarian h.rpei*- oi* hypofunction for a long period of time, will 
pro.sent on careful bimanual palpation an cjilargcment of cither one or 
both ovaries. If such j)aticnls Itnvc already been treated with endocrine 
prc])arations for a considerable period and, in the cases of ovarian hyper- 
function with excessive uterine bleeding, have been curetted on a number 
of occasions, without relief, then a unilateral or a bilateral partial 
ovarian resection is indicated. 

The validity of this radical ])roccdurc must be jjrovcd further b.v the 
following tests: (a) JDoes it render the expected therapeutic results in 
a fairly large proportion of ca.ses? (b) Does the pathologj' of the 
resected ovarian tissue bear a .su/Iicient correlation to the dysfunction 
in question? (e) Do the therai)culic results con-espond to our present 
laiowledge of interglaudular correlations and of the influence of the 
vegetative nciwous system upon the generative organs ? 

The material selected for this studA’ Avas .sub.iected to this search- 
ing analy.sis, es])eeiall3' the pathologic and clinical phases, and to facili- 
tate this inquirv I liaAm folloAved the accepted didactic classification 
of ovarian d^’^sfunetions into hyper- and hjpofunctions. I am fully 
aAvare of the scientific pitfalls to AAhieh such an arbitraiy cla.ssification is 
heir, but until Ave possess means and methods of eA^aluating Avith physi- 
ologic accuracy the degree of disturbance in the primary and in the sec- 
ondary endocrines involved in each tj-pe of dysfunction, the prevailing 
classification must remain our guide. 

•Bead before the Section on Gynecoloej’- and Ob.stctric.s, N. Y. Academy of Medi- 
cine, December 18, 1934. 
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OVAKIAN 11 \TJ1RFUXCTI0N 

Case 1. — (Beth Israel Hospital) Pathol. Xo. 2010G L. V., aged fifteen, came 
under my observation on Doe. 2S, complaining of almost continuous bleeding 
for the past eight montlis. 

Menses began at thirteen, irregular, occurring every seven to eight weeks, profuse 
in amount, and lasting from live to six days. The last period set in eight months 
ago, and has not ceased us yet. 

During thi.s period of metrorrhagia she was treated with endocrine preparations, 
oxytocies, tnid in June, 1931, was curetted; all without avail. 

P/igsiCfll ICxaminaiion . — A normally developed girl. No c.xternal evidences of 
endocrine ili.sordor. Her secomlary sex characteristics were feminine, complexion 
light, skin soft and smooth. No hirsuties. Bcctopelvic examination disclosed a right 
ovarian cyst, tlie size of a lien’s egg. Utcius retroverted. Left adnexa not palpable. 



1. — (Pathol. No. 20,t0G.) A pcr.sistcnt folUclo cy.st, often mistaken for a per- 
sistent corpus lutcum cyst. Note tlie Uitclnizn.tion of tlio theca Interna {h.T.T.), 
nonlutelnlzcd granulosa \G.C.), ami a pseiulolutelnization of granulosa {G.O.I.). 
(X200) 

Operation. — On Jan. 5, 19;’.2, curettage (for the second time). Because of tho 
persistence of the bleeding I performed a laparotomy on Jan. 8, 1932, resected the 
cyst from the right ovarj-, removed tho appendix, and corrected tho uterine retro- 
version by a BaldyAVobstcr shortening of the round ligaments. 

Pathologic Findings. — A glandular hyperplasia of the endometrium, with hyaline 
areas and leucocytic infiltration in the stroma. Tho ovarian stroma was edematous 
in parts, and contained many primordial follicles. The walls of tho resected cyst 
were folded, iind lined with a thick layer of luteinized theca interna, which in turn 
was covered with many layers of granulosa cells (Pig. 1). In some areas tho 
granulosa cells had a lutcinoid appearance. 

Postoperative Clinical Course . — On the day following tho resection of tho persistent 
follicle cyst the uterine bleeding ceased. The first postoperative menstruation oc- 
curred two months later. Since March, 1932, up to the present she is free from 
metrorrhagia, and tho menses occur every four to six weeks in normal amounts. 




20 


AMI’JUCAX .TOTUfXAI/ O!' OHfiTKTUrCS AN'I) OYXKCOl.OOy 


Casi. J, T'iUliol. Iso. 210(0 (Ilpfh Tpniol iroKji)f!il), Jl, R.^ 'ipf’O twcnty-tlirco, 
oonPuHoO mo on Mny 30, J0.’!2, liocntisn of porpipfent ntonno lOofflinp for tlm past 
sovon montliH, in vnryiiif: niimnnls, 

Mfmsos liojjiin nt fonrfoon; irro^tilnr, ovory five fo six (o sovon wcokB; priinle.ss, 
profuse, IiiHliiif: (il)Oiit oiplil dayn, ifor Inst normal poriod oociirrod before ber la.sl 
eoneojition, (wonty-ono mnntii!! ngo. Rlio was married two years; bad given birth 
to n fiill-lerm norjiml ebild one ye:ir ago. 

VrcRt nt lUnrF,s . — Risven montliH ago slie aomsiilfed jl pliypieiim beeaiise of fbc per- 
.sisting junenorrbea ninee ber eoMfinement, nltliotigb .“be did not mir.pe lier child. She 
received on three successive days, three hypodermic injections of anterior pituitaiy 
hormone, and began to bleed after the third injection. The bleeding continned 
irregularly for about thirteen days. The pituitary injectiori.s sverc resunied and in 
addition thyroid extrnet was given orally, for a j)eriod of three sveoks. Five days 
after the cessation of this freattnenf the uterine bleeding returned and has continued 



Fie’. 2. — (Patliol. Xo. 21,070) Many atretic foUicIe.s (A.F.) in variou.s staee.s of 
rcere.s.sIon : some as liy.alinlzccl plnki.sii bodies of irrejrular sliapos and dimensions, 
others -wltli tiio central cavity not yet completely obliterated, in -ivliicli some granulosa 
cells .are still discernible. (><120) 

almost uninterruptedly for the past six nmnths. On Jlarch 29, 1932, she was curetted 
because of the persisting metrorrhagia, tvithout avail. 

Examination. — A well-developed female of light complexion weighing 224 pounds; 
has gained 70 pounds since her confinement. Primarj' and secondary sex character- 
istics normal. Basal metabolism normal. Blood: B.B.C. 3,980,000; leucocytes 
34- monocytes G; blood platelets 247,740; bleeding time three minutes; coagulation 
time 4.5 m’inutes. Vaginoabdominal examination: a slightly enlarged uterus with 
a patent external os, and moderate uterine bleeding; ovaries could not be palpated 
on account of a thick abdominal wall. Two x-rays of the skull at different times 
showed a nonnal sella turcica. 

Treatment. Haring no pathologic report of the curettings obtained six weeks 

previously, and since the curettage as well as the different endocrine preparations 
and oxytocic drugs employed failed to stop the uterine bleeding, I advised another 

diagnostic curettage. 
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Hypoaono, first 2 yr. Hypoasnorrhoa, nonorrhagla and aotrorrhagla Aasn. for 2 so. followed by no nsai nsnotfuation 









oo 


AM1;IU(’:AX AOI'ILN'AI. OK OIISTKTHrC.S AXI) OYXICOOKOOY 


Oh Mny 17^ 1932, 1 in'rfonucd llif! FccorHl ciir^jUn^o. Utcni.s measured OXi cm, in 
depth, e.xteriinl oa pafeiil, and uterine cavity irrcftiilar. An excessive amount of 
endometrium was recovered. Patliolo^uc report of the curettinj^s: glan<iulrir Iiypcr- 
[dasia. 

Ab tlu! Bwund enre1latr<' tilso failed to stop the nte.rinc Ideedin;', and as (he cervix 
remained patent, 1 Mispected in addition to the cMidocrino dysfunction, also the possi- 
bility of a Hubmta’ouH mjaunti or a polyp, and proposed a more radical procedure. 

Optratioti . — On ,lune 2, lft.'!2, laparotomy, a moderately enlarged uterus, .soft and 
regular in outline. Kaeh ovary enlarged to more than twice the normal size, glisten- 
ing, tense, tint ndlierejit, and slmlded with many microcy.sf.s. Xo gross evidence of a 
recent corpus luteuiu. The fallopian luhc.s normid. An anterior hy.sterototny failed 
to di.sclosc tlie jireseuce of either a buIuiiucoub myoma or a polyp. About two-thirds 
of each ovary \vn.« reserlcd in -i weiigesluipcil fonii, and the gap closed with a 
running Cushing Lemlaul siituri!; followed l»y an appendectomy. 

J’ntholotfit'- J-’iadiUf/.v. — fihuidtdar hyfterplasia of (he eiidometriiini without a secre- 
tory plmse. 'J’he ovarian tissue was moderately edematous and contained an unusually 



FIb:. .t. — (Fatliol. Xo. 21,07C.) l\;r.slstont foUiclo cyst, marked hitoinization of the 
theca Interna (3'./.), granulosa cells (G.<7.) not affcctctl. (X280) 

large number of ntretie, follicles in various stages and forms of degeneration (Fig. 
2). The cystic follicles were lined with superimposed layers of granulosa cells 
(Fig. 3) resting upon a lutciniz.ed tlieca interna. One corpus luteum in the stage 
of proliferation and beginning degeneration was found. 

Postoperative clinical course: Since the operation sho menstruated normally up 
to Jan. 9, 1934: (nineteen months). 

On March 12, 1934, an intrauterine pregnancy of two months was diagnosed. 

On August 1, 1934, she was delivered of a premature stillbirth, breech presenta- 
tion. On September 14, menses returned and have continued regularly since then. 

Case 3. — ^Pathol. No. 1103. A. C., aged twenty-tlu-ee, was admitted to Beth Moses 
Hospital on Jan. 20, 1933, complaining of menorrhagia, hachache, and weakness. 

Menses began at si.xteen, and after having had two normal menstruations, menor- 
rhagia developed, and since then she flows excessively each month for about twenty 
days. Any psycliic disturbance brings on a uterine flow wliich lasts for several hours. 
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Pln/sicaJ Examination. — ^^!lrkod xmllor ot skin uiul mucous mombrunes. Facial and 
somatic hirsuties, otherwise the sccoudnry sex characteristics arc normal. Vagino- 
pelvic. examination; parous vaginal outlet; cervix short, uterus slightly undersized 
and nnteverted. Loft adnexa noimnl to palpation; rigid ovary enlarged to the size 
of a small egg, hard in consistency, tender to touch and prolapsed. Hemoglobin 
4t per cent; R.B.C. 3,Vn0,000, 

Treatment. — She, wa.s curetted for the moaorrlmgia in 1P25, and again in August, 
1032. She also received various medications without avail. 

Operation. — On Jan. 23, 1933, I performed a total right and a partial left 
oophorectomy. 

I^athotoffk. Fimlinpr. — A microeystic degeneration of the ovary, some of the cysts 
measured S mm. in diameter. Many old and receni corpora atretica of different 
size.s appeared ns lobulated or strandlike masses of dark or pale pinkish hyaline 



Flp. 4. — (Patliol. No. 1,003) Per.<jl.>?tent follicle cyst. Tlicca oxtorna (.T.E.) ; lutein- 
ized theca Interna {L.T.I.) ; nonlutclnlzetl pranulo.sa cells {G.C.) ; pscuclolutclnized 
granulo.sa cells (P.L.G.G.). (XSIO) 

material. The mo.st recent ones showed young connective tissue in the center. The 
follicle cysts showed smooth walls; lined with three to four rows of granulosa cells 
and in many, cumuli were present with or without degenerated ovules. Tlio stroma 
was normal, and contained too few primordial follicles for her age. 

Postoperative Clinical Course. — Since the operation, now over one year, lier menses 
are regular, five to six days’ duration, and normal in amount. In May, 1934, she 
was gravid in tlic fifth month. 

Cask 4. — Pathol. No. 1903. hi. L., aged seventeen, admitted to Both Moses Hos- 
pital on Aug. 8, 1933, complaining of continuous uterine bleeding for the past four 
months. 

Menses began at 13 x 28 x 3, and continued in this manner for two years. Since 
her fifteenth year she menstruated at irregular intervals and fiowed from three to 
twelve w’ceks at a time. For the past four months unremittent uterine bleeding. 



AMIvincAX JfJl'ffN'AI/ or 0!J)'TE'rfUf:K AN'l) OVXKrOI/JOi’ 


P/ir/xicd! Bxnmtnnttnn. — An overdovciojicd pirl Init not diHjiroportionutcly; primary 
nii.l Mnoomlary mix rlmrac.l(;ri.-firj, norinril, ]{.<(, j, civic examination diHcloHcd a loft 
eyafic ovary Hornewhat lar;-.T than a jtif'con’a The rest of tho generative organa 
aoemcl (o ho norma!. Hemoglobin, 50 jier cent; TMJ.C., 3,2(50,0 0 0; W.B.G., 0,000; 
no abnormal e.ellH; nrino negative, ’ 

'frcutriunt.- — h’or twelv*; (lays intramnaenlar injections of 1 c.e. of antuitrin-S and 
15 gr. of ealeinm lactate tlnee times daily. Jn .spite of the treatment the blooding 
grew wor.se; tin-, hemoglobin fell to -10 per cent; and the red blood celbs to 2,800,000, 

I then decided to operate. 

Operation . — Tho oporation, wliich waa preceded by a blood tran.sfu.sion of 250 c.c., 
ConHisled of a curettage, u icsectioa of ilm i-y.st -bearing portion of the ovary and an 
ajtpendcctomy. Tlic rigid ovary althoagh of normal .sire did not show any evidence 
of recent ovulation. 

Patlintofiic Pindinp.'i. — Endometriftl hyperjihisin and cy.slic dilatsition of some 
gland.s. No sign.s of secret<iry activity. 3n tho stroma a eon.sidcrablc degree of 



Klg-. 5. — (Patliol. No. 1,903.) Atrollc follicle, grranulo-sa colls retaining- a normal mor- 
phology (O.C.) ; lutcinlzation of the theca interna {L.T.I.). (X170) 

blood extravasation, and a mononuclear Ijnnpbocytic infdtration. Tlic resected 
ovarian cyst (Fig. 4) showed plications of its walls and marked luteinization of the 
theca interna, covered with a thick layer of nonluteinizcd granulosa cells. The 
luteinization of tho theca interna was also noted in tho smaller follicle C 3 ’sts and in 
many atretic follicles (Fig. 5) in which the granulosa retains its normal inorphologj-. 

Postoperative Clinical Course. — ^Immcdiatclj' follon'ing the operation the uterine 
bleeding ceased, followed by an amenorrhea for seven weeks. Subsequent!}' the men- 
strual periods became four woeklj' in normal in amount, and have continued in 

this fashion since then. 

OVARIAN HYPOI’UNCTION 

Case 5.— Pathol. No. 22364 (Beth Israel Hospital). II. M., aged twenty-nine, 
married two j'ears; nullipara and nulligravida, consulted me on Alarcli 8, 1933, 
complaining of sterility and irregular menstruation. 

After her first menstrual period which occurred at the age of sixteen, there fol- 
lowed a period of amenorrhea for two years. Since her eighteenth year tho 
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nipnstrual intervals have varied from one to tlirec weelss, and ilio flow frotn fourteen 
to twenty days. Ten years a^ro she was curetted heeause of nienorrlmRia. For 
three months following the enret.tap:e, the menses were normal, after wliich the 
monorrhagia and the jiolymenorrhea returned. For the past, three years the inter- 
menstrual intervals were prolonpcd from three to twelve months. The last menstrual 
period occurred five mouths apo. 

Physical Exominafion . — With the exception of a moderate deprcc of facial but 
more marked somatic hirsuties, lier oflier primary and sccoud:iiy sex characteristics 
wore normal. Both ovarie.s wore enlarped, the left to the size of a chicken’s egg, and 
the right somewhat smaller. The fallopian tnbc.s, apparently normal. 

Operaiion . — On March 3-t, lO.IS, T performed a curetlngo and a resection of about 
two-thirds of each ovary. 

Paiholopic J'iiulinys . — Glandular hyperplasia of endometrium (Fig. 0); the lining 
epithelium was columnar and most of the cells filled with mucus, re.sembling the 
interval or the bepinninp menstrual phase. A marked lymphocytic infiltration of 



Fif,'. G. — (ratliol. No. ^2.nG.l.) Kndometrlum, .secrolor.v plm.so, columnar opHlie- 
lium and Kland lunilna tilled wllti imicu.'^. lyniphocyllc intlUratlon of stroma. 
(X2G0) 

the stroma. Tlie ovari.'in stroma was normal, contained many primary, secondary, 
and tertiary folliclo.s. No corpora lutea, and only a slight lutcinization of the theca 
interna. 

Postoperative Clinical Course . — Within one week after the operation the men- 
strual period had set in, and the flow' lasted but three days, instead of the usual 
three weeks. Since then, now over one year, the sex cycles arc normal. On March 
4, 10.S4, she was gravid in the fourth month. 

Cask G. — ^Pathol. No. 22097 (Beth Israel Hospital). F. B., aged thirty-two, con- 
sulted me on July IS, lO.S.'i, heeause of an umcnorrhoa of one year’s duration, in- 
termittent cramplike pains in the lower abdomen for the past few' days, and slight 
vaginal staining. 

Menses began at thirteen, always irregular; occurring every two to three months, 
lasting six to seven days, profuse in amount. For the past three years the men- 
strual flow was more moderate. The la£:t period had occurred one year previously. 
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:Mnrri('(l Iwolvo Jiiid j'iwti hirtli to two iiorninl cliiWron, the hint one eeven 

yeiiTH njjo. She miFcurried onfe, Icii vi'orn jireviotiHly, 


FJg. 7 — 



(Pathol, Xo. 22,0D7.) ror.'»(iilenl corjnis hitenrn cy.-it, no lutcinizatlon of theca 
intoniii ('i',/.). (XXSO) 



Tpin- 8 (Pathol. No. 22,997.) Secondary follicles undergoing atresl.a -with pro- 

nniinred lutelnlzatlon of the granulosa {L.G.) ; slight luteinization of theca interna 
(X-yx!) ; theca externa (.T.E.). (X160) 

Physical Bxammatioiu — A healtliy-looking, normully developed female. A^aginal 
outlet slightly relaxed, uterus normal in size and position. Eight ovary enlarged 
to the size of a small egg, tense, and cystic. Tlie otlier generative organs apparently 

normal. 
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A:\ti;iacAX .JoiHiXAf/ of oiihtf.tiucs and ovxKCoi,onv 


0/1/ ivtO'oH.- On .(illy 0, I jif-rformH n ciir.itfaj'o and 

lliinlH (if ('Ui'li (ivai-y. 


a rcpi’cfioti of niiouf two- 


Patholnpic yM'n(7tn/7.>,’.--.-1‘:n(lonirfriimi in n rc.ytinjr state*. Ovarian atroina normal; 
normal projiortion of primordial follic.lc.M in varimm ataRe*.'? of d('R(;ncration. A po/- 
.oiKlont corpii.H )ut(*i)m cyst (Fir. Tim folliedtr cy.at.a wero lined with but few 
rows of Rrunulo.aa, smd vmy sHrIiI Inleinization of lim tlieca interna. In Home 
of tlio Hocondaiy follielci? the liitcinization of the RrannloHa wa.s quite advanced (Fie 
B). 

Poslopfraih'c CUnlciiI Coumr.-^On Aur. 11, rXi'A, c.vamination .«liowed normal 
fiized ovarie.x, freely movable ntonm, tluj nmenorrJiea .still per.si.sting. One Iiundrcd 
H.IJ, of jirolau wore administered intramusciilarly for six days. Ri.x davs later 
menstruation .S('t in and la.sted for Iha* days. On .'^oiHember 20, one intramii.sculnr in- 
jection of 100 Jif.U. of follictilin was administered and on tlie following day tlic 
second men.strual eyde had occurred; it lasted six day.s. .Since then the men.se.s 
have been normal. On .'laniiary S, J't;!}, .she was gravid in the .second month. 


C.ASK 7. — I’athol. JN'o. 
ried three and a half yimrs, 


1.S7 (T'.eih Israel Hospital). A. lb, aged tw(>nty-tive, mar- 
consulted me on -Sept. 11, 10.'!.'!, bccau.«e of .sterility. 



Fig-, a. — (P.atliol. No. 23,287.) Sccomlary follicle undergoing atresia. Tlieca ex- 
terna i'J’.J'J.) •. tliec.a interna iT.I.) wiHi marked liitcinization ; beginning Jutelnlza- 
tlon of tlie granulosa cells (f7.C.). (XICO) 


flenses began at thirteen, irregular in type, occurring cverj' two, three to live 
months; six to seven days’ duration, profuse in amount and painless. Tlie last 
menstrual period occurred on Aug. 28, 193.3. 

Physical Pxaminntioit. — A pronounced somatic and less marked facial hirsuties. 
A’’aginal outlet nulliparous; cervix and uterus wore normal. Ovaries enlarged to 
about two and a half times the normal size, not tender and not adherent. The 
sjunphysis pubis was wide and thick, masculine in form. 

Operation . — On Sept. 23, 1933, I performed a bilateral partial oophorectonij- and 
an appendectomy. 

Pathologic Findings . — A normal ovarian stroma harboring a quantity of 
primordial follicles, corresponding to the ago of the patient; many of them were 
degenerated. Also a considerable number of atretic follicles in dilTerent stages of 
involution. Tlie follicle cj-sts form the prominent pathologic lesion; they were 
lined with one to three rows of granulosa cells, and their theca interna showed 
definite luteinization. The lutein, conversion of the theca was also noted in the 
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sccondury atretic follicles (Fig. 9), and in. some of tlienr the granulosa also sliowcd 
slight luteinic metaplnsia. Only one tertiary follicle was found. 

Postopcraiivr Clinical Cour.vc. — Three daj's after the operation a nrcnstrual period 
sot in, and tlie flow lasted four days. This was the first time since puberty that sho 
had had a juenstrual interval of only four wcclcs’ duration. For the past six 
months her menstrual cycles have repeated thomselvc.'=, every four weehs. 

Altliougli I have grouped Ihcso cases into two main cla.ssificaiions, a 
closer study reveals that they can be sulidivided into more aecnralo and 
more specific groups. It is essential to distinguish between ovarian dys- 
functions in which a sex cycle is still preserved, even though imperfect, 
and those in which it has disappeared. To attain this diagnostic end 
wo must use the normal sex cycle as the standard of comparison for all 
ovarian dysfunctions. 

The biomechanism of a normal sex cycle consists of two phases, a pre- 
and a postovulatoiy phase, which occur in rhythmic sequence, each char- 
act erized by its hormonal and structural characteristics and clinical 
manifestations. Comparing ovarian dysfunctions with this physiologic 
standard, we find that they maj’’ be grouped into the following classifica- 
tions : 

1. F^lvc{ion/ll McirorrJutffui . — An arrliytbmie dy.sfnnction, charac- 
terized by almost continnons ntcrinc bleeding. The chief pathologic 
clianges found wore: (a) pci-sistent grannlosa cell cysts; (b) extreme 
luteinization of the theca interna ; (c) atretic follicles, in unnsually large 
numbers; (cl) small follicle cyst lined with many layers of grannlosa; 
and (e) endometrial liypeiqfia.sia. These morphologic findings indicate 
an nnintcrniptod overactivity of the first phase of the sex cycle, and an 
inliibition of the second. 

2. Fnneiioval Amenorrhea . — An arrhythmic dysfunction, characterized 
by a continued absence of menstruation. In contrast to the sufferers 
fi’om metrorrhagia those patients feel well and consult ns only because 
they either consider themselves sexually inferior before marriage, or 
hecanse of sterility or suspected pregnancy thereafter. It is also in- 
teresting to note that althiongh this tAqoo of amenorrhea, may have per- 
sisted for a year or more, it is not a.ssocialed with the vasomotor dis- 
turbances ebaract eristic of the natural or the artificial menopause. The 
main pathologic changes found were: (a) a persistent coitus lulenm 
cyst; (b) a paucity of. grannlosa cells in the cystic follicles; (e) no, 
or only slight lut,einization of the theca interna; (d) marked Inteiniza- 
tion of the grai^nlosa in sceonda.iy follicles; and (e) no endometrial 
hyperplasia. In this type of case the second phase of the sex cycle 
predominates persistently, and to such an extent that the grannlosa is 
undergoing luteinization before ovulation has taken place. 

Both these ovarian dysfunctions, metrorrhagia and total amenorrhea, 
present an harmonious correlation between their morphology and symp- 
tomatology. The reasons for this harmony are quite evident. Just as 
the pathology in each of them consists of fixed morphologic end-results 
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of lon/^-Hldiulinp: dysfunctions, so is ihc n'snllinj' symptoinatologv uni- 
form iji nature; ncyclical continuous blcedin" in llie former, and acyclical 
amenorrhea in the latter. 

In between tliese. clear-cut and well-defined types of ovarian dysfunc- 
tion, we meet with a variety of disorders in which although both phasc.s 
of the se.K cycle are manifest, the functional result is jiathologic because 
the physiologic sctiucnee of the cycles has been disturbed by an untimely 
occurrence. These types are: functional menorrhagia, polymenorrhea, 
hypomenorrhea, and oligomenorrhea. 

3. Fvnciional cnorrluujm and Vohjmcnorrhca . — Both these ovarian 
dy.sfunetions are accornjianied by a preovulation and a postovulation 
pha.se, with the former in the ascendency, 'flic dominance of the first 
pha.se is evidenced by the many incomjileted ovulations in the fonn of 
e.xcessivo follicular ripenings, giving ri.se to an endometrial hypcrpla.sia 
and hyjieremia witli excessive menstnial bleeding. Wc also note prema- 
ture re.t.rogro.ssions of the ovidating procc-'^s, in the form of numerous 
atretic follicle.s, causing an increase in the number of cycles at the 
expen.se of shortened intermen.sti'ual jicriods. 

4. Fniiciionol Hypomainvrhca and Oliffomcnorrltca . — In these types 
of ovarian dysfunction we also note a disturbed rhythm of the sex cycles, 
with the postovulation pha.so. predominating. The rate of follicle matnra- 
tion is greatly reduced. The luteinizing effects are quite prominent, as 
shown by the hiteinization of the granulosa cells even before the follicle.s 
have ruptured, namely in the sccondaiy stage. In hamony with the 
moi'phologic process are the functional re.sults, prolonged intei'nienstrual 
intervals, hypomenorrhea; or too little bleeding at the time of men- 
struation, oligomenon'hea. 

The striking difference between menorrhagia, polymenorrhea, hypo- 
menorrhoa and oligomenorihea on the one liand, and metrorrhagia and 
amenoi'rhea on the other, is that in the former types of dysfunction, 
both phases of the cycle are still struggling to i-cgain a balance, while 
in the latter this struggle is over and only one of the phases lailes to 
the almost complete exclusion of the other. The detection and recogni- 
tion of this difference is of paramount clinical importance. I mainimn 
that as long as an ovarian dysfunction still manifests a. rhythmical char- 
acter, hroken and distorted as it may he, it is incumbent upon us to 
persist in opotlierapentic or other nonsurgical methods of treatment; 
hut as soon as the dysfunction beeomes devoid of any rhythmic sem- 
blance, it indicates that the initial undetectable structural changes with- 
in the ovary became definite and fixed lesions, and that the disease has 
passed from the functional into the organic state, for which partial 
oophorectomy is thus far the most efficacious remedy. 

The diagrammatic illustration of tlie beneficial clinical results of 
partial oophorectomy in ovai'ian dysfunctions sho\vn in Charts 1 and 2 
is so convincing that additional elaboi-ation is unnecessary. 



IJOniXSOX : OVARIAX DVSFUXOTIONS 


31 


Tjie biocliomifnl invest ijiiil ions of IIjo IjIoocI ;ind i})e nrine in coses of 
ovarian dysfunction by ll. T. Frank.^ and of the hormone content in 
ovarian tumors by Philipp- harmonize with iny clinical and pathologic 
findings, and lend further validity 1o the axiom tliai “all functional dis- 
ordds hove an- organic basis.” 

The Luieinization of the Theca Interna . — In 1931, Noguchi® described 
this pathologic entity for the first time in hytiophysectomizecl rats in- 
.iected with pregnancy urine. Scley, Collip and ThompsoiP found a 
luieinization of the theca interna in .sexually immature hypophysecto- 
mized rat.s. when in.iected with pituit ary-like hormone, while the granu- 
losa remained unaltered. In later experiments Collip, Selcy, Anderson, 
and Thomijson® found that young .suckliiig ])igs also responded in a 
similar manner to injections with pituitary-like hormone. 

TJu'.sc investigators claim that the theca interna, iuteinization ob- 
sei’ved in the e.xj)erimen1al animals is due to the lack of a “compli- 
mentary substance, “ which only the pituitary of a normal full-grown 
animal can ]n'oduce, and which is not contained in the pituit aiy -like 
lioj-inone used in tlie ex])erimcnt.s. 

Geist.*'’ described for the first lime (as far as my investigation showed) 
the luteini/.ation of the theca interna in Imman beings both after injec- 
tions with large doses of antuitrin-S, and in four out of twenty-five con- 
trols. 

T found theca interna luteinization only in ovaries harboring ])crsistent 
follicle cyst, of much larger dimcn.sions than tlie ordinary mierocy.stic 
follicle, with clinical manife.^tations of ovarian hyperfunction express- 
ing itself in the form of mono- or metrorrhagia of varying rhythm and 
intensity. 

The causal relationshi]) bet ween ]icr.sistent follicle cysts and increased 
uterine bleeding of an acyclical fonn was intimated by August flayer" 
in 192G. He reasoned thus: “If a jmrsi.slent co7'pus luteum cyst leads 
to an actual amenoinhea, then the opposite ought to result from a 
licrsistent follicle cyst.” Schroeder,® Kermauner,'’ Tietze,^® and others 
have inoved that this assum])tion is an actual fact. One of the hiatuses 
left by the eonti-ibutors to this subject is the oversight, of the morphologic 
changes in the theca interna. With the exception of Geist, I failed to 
find a sitigle reference to this structuivil phenomenon in the human being. 

I am led to believe from a careful perusal of the literature that per- 
sistent follicle cysts with marked luteinization of the theca interna have 
been mistaken by many for a pcr.si.stont eoi-pus luteum cyst. As an 
illustration of this contention I shall cite Tietze veiy briefiy. One of his 
cases of ovarian hypeidunction with excessive uterine bleeding was 
curetted. The ])athologic report was endometi’ial hyperplasia. Three 
■sveeks later an oophorectomy was perfonned and t,hc findings were re- 
corded as a ])ei’sisten1, cori)Us luteum cyst. To explain this contra- 
dictoiy pat.hology the author proffered an ingenious but highly fantastic 
hypothesis: “Originally we were dealing udth a case of large persistent 
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follicle cyst Avlncli became luioinized subsequent to the curettage.’' I am 
convinced tlmt Tielze luis jnislaken the pcr.si.stcnt follicle cy.st with its 
luteinized theca intenia for a persistent corpu.s luteum cyst. 

To avoid the recurj’cnce of tliis error J pre.sent a composite inicro- 
grai)h (Fig. 10) of a jioi-sistent corpus luteum cyst; of a corpus lulcum 
ill flower; and of a jier.sistent follicle cyst with a luteinized theem interaa. 
A comparative study of these slnictures illustrates definitely their 
morphologic differences. 

WJtai arc causal and inor])hnUt<jic corrclafions hrlv'ccn iltc llicca in- 
ierna hilcinizaiion in innna/urc or hi/poplniscclomhrd rodents injected 
with, pituitarn-lihc hormone ; in human hriiujs treated with antuitrin-S; 



Fig. 10 . — A compo.site pliotoinlcroBr;ipI> of :i pcnsistcnt corpus luteum cyst at A; 
a normal corpus lutouin In Cower at Jl ; and a persistent follicle cyst at G. Isote 
the theca Interna in the corpus luteum in flower: It consists of round darlc stalnlnfr 
epithelial colls, rescmhllnpr tlio pranulosn, calls ; in the per.slstenl corpus luteum cyst 
the tliec.a interna is hardly discernible, while in the persistent follicle cyst the theca 
intem.a is extremely luteinized. 

and in human heings suffering from, ovarian dysfunctions, paidicularly 
of the hyperfunctioning type? According to Collip and his cowox'kers, 
this peculiar response of the ovary is due to the lack of a specific 
pituitary complement, which he succeeded in isolating. Geist produced 
a theca interna luteinization in human ovaries udth large injections of 
a pituitary-like hormone. Engle’^ showed definitely tliat there is a 
marked difference between pituitary-like substances and the hormone 
derived from the anterior lobe of the hypophysis. Geist ’s results must 
hence be due to tlie fact that the substance he used lacked that pituitarj^ 
complement which stands for a normal activation of the ovary. The 
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spontaneous generation of tlicea interna Inteinization in my cases of 
ovarian dysfunction must tlioreforc also be duo to tlic same cause, namely 
an abnormal prolan A scei’ction. 

IIqw docs pariicd oophorcciomy restore the 2^du{iar}j-ovarian hahnee? 
A comprehensive answer to this question would I'ccpurc a review of the 
principles governing intcrglandular correlations in general. Limitation 
of space in this contribution precludes even the slightest reference to this 
fascinating problem. It is necessary, however, for our immediate i^urpose 
to Iniow at least the essentials of pituitary-ovarian correlations; for 
without this Icnowlcdge no thera])cutic measure employed for the correc- 
tion of an ovarian dysfunction can be undertaken intelligently. 

It is now an accepted fact that the pituitary stimulates the ovaiy, 
and that the sex gland inhibits the anterior lobe of the hypoph3rsis. 
As long as these rceiprocjil stimulations and inlubitions occur in timely 
and proportionate fashion, so long %vill the sex cjmlcs rim a physiologic 
coui’se. The moment, howevei-, the balance between the follicle-ripening 
and the luteinizing Iionnones of the anterior hypojihj'sis is upset, ab- 
normal structural responses take place in tlie ovary and in the endo- 
metrium, leading to abnoi*mal cj'clieal or aej'clical sex cjmles tenned 
ovarian dysfunctions. 

In ovarian hj^perfunctions the morphologic changes in tlie sex gland 
and m the endometi’ium, as already described in detail, represent the 
effects of a pituitaiy hj'per.stimnlation with follicle-ripening hormone. 
The character and degree of the morphologic responses varies •with the 
pliase of the dysfunction. During the carlj' stages wlicn the forces 
regulating the sex cycles are still attempting to regain their balance, 
neither the morphologic changes in the ovar^’, nor the clinical manifesta- 
tions of the dysfunetions are chaivactei’ized bj’’ uniformity; but later 
on, when the dysfmiction has existed for a long time, both the morpho- 
pathology and the sjanptomatologj’’ become fixed and unvarying. It 
is also to be noted that the more accentual cd the follicle-stimulating 
process is, the more suppressed becomes the luteinizing property of the 
pituitaiy; and the more pronounced the granulosa hyperplasia as a 
result of this type of stimulation, the greater is the ovarian inliibition 
upon the already weakened luteinizing forces of the hyiiophysis. A 
surgical removal of a sufficient amount of ovarian parenchyma harbor- 
ing an excess of morphologic and biologic elements responsible for the 
existing functional disturbance, permits the pituitaiy to regain its intra- 
glandular balance, and thus a restoration of a normal pituitary-ovarian 
correlation. 

In ovarian hypofunctions the reverse holds good. Here the lutein- 
izing forces of the anterior hypophj'-sis plaj'- the loading role. The 
morphologic responses to this stimulation are reflected in the ovary and 
the endometrium. The degree of the structural changes in the ovary 
and the clinical manifestations of the dysfunction depend upon the 
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plinso of its clcvolopment. The iican'i* we approacli the tej'rainal piiasc« 
of ilic dy.sfniielion l]io closer does lids eoiTcIalion heconic, as shown 
al)Ovc. Tlio inhibitoiy clfcci of tlic ovary in fids type of dysfunction is 
upon tlie already AveakenofI follicle-ripenin'r ])ropfir(ies of the hypoph- 
ysis. A removal of a sufticicn!. amount of ovariaji parenchyma con- 
taining these disturbing elements helps in the restoration of a normal 
intrahypophyseal balance, and thus a return to a iiormal ])ituitary- 
ovarian correlation. 

Since no endocrine function is .strictly uniglandular, and .since event' 
function of the ductle.ss glands is regulated and controlled by the vegeta- 
tivo neiwous .system, Avhieh is itself activated by the hoimones of the 
endocrines, this study would be incomjdctc without a very brief allusion 
to the thju’oid and the adrenaks, which next to the pituitarj', .stand 
in closest functional relationship to the ovary, and to the clTeet of .SAun- 
pathetic and parasym])nthet-ic inncrA'alions uj)on the gcncratiA’e organs. 

The Thyroovarian and ihc Adrciioovanan Correlation!;. — In Breit- 
mannV* scheme of intcrglandular correlations, Avhich is folloAA'ed in 
this study, the thjToid and the adrenals arc cla-ssificd as the stimulatoi's 
of the ovary, and the OA^ary as their iiddbiior. Prom clinical obsen'a- 
tions, experimental studies, and hypotheses bearing on this problem we 
gather the folloAving information. Thyroxine stimulates the para.sjTnpa- 
thetic (or Anigus), and adrenalin the .sympathetic. The pai’asATmpathetic 
fibers (the ner\d irrigenti) are the .sen.soi-j' and the vasodilators of the 
intenial and external organs of generation, Avhile the sjunpathetic (the 
hypogastrics) are the motor and A'a.socon.st rictor fibei’s. 

Oliver and fSclinfcrin Imvc shown (1805) that intmvenous injections of thyroid 
extract caused a fall in blood prc.'sure. The phy.siologic states in which a drop in 
blood pressure occurs are the premenstrual and the early gr.i'vidity periods which 
must be due to an increased vagotonia called forth by an increased thj-roid activ.a- 
tion. Langei4 observed that women sulTcring from pregnancy toxemia fail to show 
the physiologic enlargement of thyroid, and that pregnant animals require more 
thyroid than nonpregnant in order to remain in a normal state. 

Van dor Hoeven,!''. lo, it as a result of studios of the treatment of pregnancy 
toxemia and ovarian dysfunctions with thyroid and adrenal extracts, ventured the 
hypotheses that thyroxine enhances prolan E elaboration, and adrenalin that of 
prolan A. From the experimental researches of Eraul, Hirsch-HolTman and others 
(quoted by van dor Hoeven), we learn that sympathetic stimulation promotes lutein- 
ization, and inhibits follicle maturation; while vagus stimulation hastens follicle 
ripening, and inhibits luteinization. 

I shall noAV attempt to .sjmtliesize all these experimental clinical and 
hypothetical statements concerning the physiology of the hj’pophj'sis, 
the thyroid, the adrenals, and the vegetative neiwous .system into an 
harmonious correlation to OA'arian dj’^sf unctions. Before proceeding Avith 
this attempt I Avish to modify the statement of Amn der Hoeven “that 
the thyroid enhances prolan B secretion, and adrenalin prolan A” to read 
“the thyroid inhibits prolan B elaboration, and the adrenal that of prolan 
A ” From an endocrinologie standpoint this modification does not 
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vitiate van der Hoeven’s thcoTCtical or tlicrajicutic concepts; but it does 
sustain the physiologic axiom of inlerglandular coiTclations, that no 
endocrine can retum the impulse received to its original som*ce in the 
same manner. Both t he thyroid and Die adrenals arc stimulated by the 
hypophysis; they ennnot therefore return this stimulating impulse to 
the hypophysis. The only \Yay in which the thyroid and adrenals can 
influence the pituitaiy is in an inhibitory fashion. 

In ovarian lyiicrfunction the follicular apparatus is hyjierstimulated 
by an increase of jirolan A ineretion. This heightened pituitary func- 
tion stimulates the thyroid Vvliich leads to an accentuation of vagus 
innervation. The inhibition of prohan B by the increase in thyroxine 
output, and the furthering of jirolan A secretion by the increased 
vagotonia, rc])rcscnt an harmonious combination of forces and impulses 
furthering an ovarian dysfunction in which the fii’st phase of the sex 
cycle predominates. No mention is made of the role played by the 
adrenal because the ovcnvhclming pituitaiy and thyroid influences sup- 
press to a veiy large extent its inhibitory effect upon prolan A pro- 
duction. The statement conceniing a greatly diminished adrenal func- 
tion in this type of ovarian dysfunction is proved clinically by the 
much reduced sympathicotonia, noted in these patients. 

In ovarian hjTiofunctions the lutcinization process in the ovary is 
markedly pronounced, as a result of an increased prolan B activation. 
These cases present abundant clinical evidences of sympathicotonia, 
which must be due to an increased adrenal function. Increased sym- 
pathetic stimulation enhances the process of lutcinization, and the in- 
creased adrcnalcmia by further inhibiting the prolan A productions 
contributes to the prolongation of this form of dysfunction. And just 
as in the hyperfmictions the thyroid plays the leading supportive role, 
so does the adrenal usurp this role in the ovarian hypofunctions. A 
close clinical observation of patients suffering from ovarian h>y)ofunc- 
tion furnishes abundant evidences of sjnniiathicotonia. 

SUiMJlARY AND CONCUUSIONS 

1. Seven cases of ovarian dysfunction were studied clinically and 
pathologically with the object in view of ascertaining whether functional 
diseases have an organic basis or not. 

2. It was shomi that structure and function are indissolubly linlced to 
each other; that the morphologic .alterations are almost imperceptible 
during the early phases of the dysfunction, but that they gain in definite- 
ness and permanence as the dysfunction continues to exist; and that 
the highest degree of correlation between physiologic and morphologic 
pathology is noted in the terminal phases of ovaiaan dysfinictions. 

3. An ovarian dysfunction may be considered as having reached the 
end of its evolution and having merged into a fixed pathologic state when 
all manifestations of an attempt to retum to cyclical functioning have 
disappeared. 
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4 . As long as cyclical cliaracleristics arc sfill ohscrvofl iii an ovarian 
(lysfunclion, wc may slUl piii’snc mmsurgical lliera])cutic procedures; 
but ■when all palliative measures have been given a fair trial, when all 
traces of rhylhmic funct ioning have disappeared, and wlum on bimanual 
palpation a distinct enlargement of oiie or both ovaries is established, 
l)artial ovarian resection is .iustified. 

5. An adctiuale analysis and S 3 '’nthesis of the basic cndocrlnologic ])rin- 
ciples governing ovarian function and the influence of the vegetative 
nervous system ui)on the genital sphere were prcs(-nled, both of whicli 
sup])ort the rat ionality of partial ooj)horectomy in properly selected cases 
of ovarian dysfunction. 
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Davidson, A. H.: Ovarian Conditions as Causes of Pelvic Pain, Brit. M. J. 2: 
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In the opinion of the author, conservatism is tlic keynote to bo adopted wlien 
surgical remov.al of the ovaries is being considered for various vague pelvic pains. 
Taking a clinical approach to the subject, he stresses the necessity of physical signs 
being elicited in the ovary or its neighborhood before blaming it as a cause of pain. 

Ovaries which arc the setit of chronic infection arc usually best tretited by clear- 
ing up the pelvis, returning the organs to as normal a position as possible and 
removing what is beyond repair. Prolapsed ovaries, with or without associated retro- 
flexed uteri, are mentioned as causes of pelvic pain. The treatment of this condition 
is restoration of the organs to as normal a position as possible. 

Endometriomas, often with ovarian dysmenorrhea, may c.ausc pain, especially in 
women over thirty. The author professes little belief in the idea that small cystic 
ovaries or cirrhotic ovaries are pathologic entities causing pain. 

Mention is made of three conditions which have been wrongfully dubbed ovarian 
pain: (a) reflected pain, (b) neurasthenic pain, and (c) hysterical pain. 

In conclusion, the author ad^dses careful examination for definite physical signs 
of pathology in the genitalia, if necessary under an anesthetic when a Eubin’s test 
may also be carried out, and if no pathologic condition can be found, the patient 
should be dissuaded from operation and put on general medical management. 


P. L. Adair and I. C. Udesky. 



THE .ArANAGEI\IENT OF THE PRENATAL AND THE 


postnatmj cervix 


I\rArvIO A. CaSTALT.O. AKD TiIADDEUS L. a\rONTGOAlERY, M.D., 

PniE.UiEEPHiA, Pa. 

(From lha Fcjmrtmcnt of Ohstcirics, Jefferson ^fcdical Coillcge nospital) 


T he purpose of this presentation is to clisenss tlie problems of cervi- 
cal disease as they are met in obstetric practice, and to define the 
responsibilities of the obstetrician ivho has to deal n-ith them. The 
.substance of the paper is based iipon observations which haA'e been 
conducted in the department of obstetrics of the Jetl’erson IModical 
College Ilo.spital during a nine-year period. Contributions that have 
been made by this clinic to the study of cervical pathology from time 
to time are incorporated, and the methods of treatment that are now 
in vogue are described. 

The two tyjms of cervical disease which concern the obstetrician in 
modern day practice are the inflammatory and the precancerous, or 
cancer predi.sposing. Of the two, the inflammatory lesions ai'e a par- 
ticular consideration of the antenatal period and the cancer predis- 
posing of the postnatal. 

In a publication five years ago. Dr. J. Bernard Bernstine and one 
of us (Montgomery) discu-ssed the impoi'tance of cervical infection 
in obstetrics and presented the results which were obtained from 1925 
to 1928 in a special clinic for the treatment of gonorrhea complicating 
pregnancy. The results proved quite satisfactory in the lowering of 
puerperal morbidity and in the lessening of ophthalmia neonatonim. 
An outstanding feature of the study was the proof that the ceiwix 
can be ti*eated without danger to the mother or to the embryo. Aboi’- 
tion, miscarriage, and premature labor occurred no more frequently 
among the treated patients than in the others of the service. These 
findings encoui’aged us to continue with our efforts to treat cervical 
inflammation of this type and better prepai’e the birth canal for delivery. 

A recent review of our statistics reveals that from 1928 to 1932 the 
laboratory diagnosis of gonorrhea (positive smear) was made in 84 
of the 3,586 patients who were later delivered under our supervdsion. 
In no instance among these 84 patients treated for gonorrhea compli- 
cating pregnancy did ophthalmia neonatorum occur in the newborn. 
During the same time there were fifteen cases in the nontreated pa- 
tients. In two of the 84 treated patients pregnancy terminated pre- 
maturely, once by abortion and once by premature labor. 

37 
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We concluded llmi it is decidedly worth while to treat these pa- 
tients during the course of i)rcgnnney, that the Ireatmcnt, while not 
expected to cure the cervical disease, allays the inflammation and pre- 
pares the birth canal for labor and the ])uerperal period, 

MKTIIOI) 

Tlic troatiiK'iit consists of certain ineasnres wliicli arc performed by the patient in 
her liome, and otliers which arc conducted in the antenatal clinic. The lionic care con- 
sists of a daily Jaigol’s solution tlouche (1 teaspoonful of litpior iodi coinpositus 
to 2 quarts of warm boiled water) ndininistered through a c.arcfully prepared 
douche apparatus. XJi)on retiring the p.atient inserts a medicated vaginal supposi- 
tory consisting of -J per cent })owderod inerciiroehrome in a cacao batter base. 
Tills suppository is allowed to liquefy in the vaginal tnict ami remain until the 
next douche is ndministored. Upon the weekly visit at the clinic the cervix is cx'- 
posed, cleansed with an nllcaline antiseptic, and painted wifli a 5 per cent water.' 
solution of rncreurochromc or a 1:3000 watery solution of inctaphen, Tlie solu- 
tion is luirricd with a swab well up into the cervical canal. With a second small 
swab it is instilled in the anterior portion of the urethra. If the gmnulations 
of an ulcerated cervix arc e/Tiisivc, they are touched up lightly with the electric 
caiitorj-. 

We have uo hesitancy in appljdng litis same Irealment to the non- 
specific infections of the cervix in pi’cgnaney. Any doubt as to the 
infective nature of tlicse le.sions is di.speiled by histologic study of 
the invohmd tissue. In 20 instances we collected tissue for biopsy 
from cei’viees of this type. Examination of the histologic sections 
revealed in each instance desquamation of tlie squamous einthelium, 
purulent fluid exuding from the cervical glands, and an extensive 
leucocji;ic infiltration of the ad.iacent cervical stroma. The picture 
is that of an open nicer (Fig.s. 1 and 2). 

These nonspecific infections of the cervix challenge the watchful- 
ness of the obstetrician and also call for active treatment. In such 
instances more reliance is to be placed upon the prenatal care than 
upon the practice of trying to sterilize the hirili canal at the time of 
labor. While not in any way minimiziug the impoidance of careful 
antiseptic preparation of the birth canal at the time of deliveiy, it is 
so obviously impossible to eai'ry medication into the infected lumina 
of the cerxdeal glands tliat the practice of repeatedly instilling anti- 
septics into the vaginal tract during the course of labor and especially 
of massaging them into the cei'vix appears not onlj’' futile but also 
not entii'ely devoid of danger. 

The paramount concern of the labor period is careful management 
and conservation of the defensive forces of the patient. Of particular 
importaiice to this end are the following points: first, preseiwation of 
the membi’anes and noninterference in the stage of dilating, a strict 
policy of “hands off'' during the time that nature is gently thinning 
and dilating the cervdx; second, a reasonably prompt delivery of the 
fetus when the stage of dilatation is completed ; third, careful atten- 
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tion to the placental stage vith pronijit expulsion of that organ when 
it has separated from the wall of the uterus, a policy which calls for 
arrest of anesthesia and postponement of repair nntil the third stage 
is completed and the empty nterns firmly retracted; fourth, tampon- 



FlfT. 1. — Acute ulcenitivo cndoccrvloitls complicaUnp: prognuncy. Note the loss 
of sqiuiinous epithelium, the pus exudinp from tlic cervical gland, the extensive leu- 
cocytic exudate in tlie stronuu (ri»otomlcrogr.'iph COX.) 



Fig. 2. — Acute ulcerative endocervicitis complicating pregnancy. Higlicr power 
magnification taken at the ostium of the cervical gland in Fig. 1. (Pliotomicrograpli 
220X.) 


age of the uterus whenever that organ fails to contract properly or 
when moderate bleeding occurs; fifdi, avoidance of exposure or manip- 
ulation of the ceiwix after delivery except for the purpose of arrest- 
ing traumatic hemorrhage. 
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We Imve been pai-lieubirly infero.sicd in llie eO*ccl, that premature 
rupture of llie meinbi-nnes ami prolon^jed labor liave uj)ou Die eon- 
valoseenec of mol her and liaby after delivery. I'lie influence of tlie.se 
conditions upon llie production of ]»ostpar1uin endometritis and pner- 



Fifr. 3. — Acute fnflaniinatlon of tlic luarRin of the pincenl.a. nfRlit leucocytfc In- 
nitratlon c.vtondinf; from the membranes to the cori'c.spontling layers of the margin 
of the placenta. (Photomicrograph 57X.) 



Fig. ■!. — ^Acute inflammation of a large placental ve.ssel. LeucocyUc infiltration 
of the intima, the muscle wall, and the perivascular tissue of one of the large veins 
on the fetal surface of tiie placenta! (Photomicrograph 40X.) 

peral morbidity has been frecpiently emphasized, but the part they 
play in creating lesions of the placenta and fetal circulation has not 
been so well recognized. 
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Significant eonlributions in the lattei* field have been made by 
"Waniekros, Siddall, Slenions, and others. The attention of one of ns 
(i\Iontg ornery) Avas directed to the iiroblem during the course of a 
liistologic study of 650 freshly delivered placentas. In 67 specimens 
of this group (10 per cent) acute inflammatory Icsioms were found. 
The inflammatory reaction apparently develops during the course of 
labor and is associated particularly with instances of premature rup- 
ture of the membranes, prolonged labor, and difficult operations of 
A’aginal delivery. The infection apparently begins in the membranes at 
the margin of the cervical apexTurc, ascends to the edge of the pla- 
centa (Fig. 3), is taken up by the fetal vessels of the placenta (Fig. 4), 
gives rise not infrequently to thromboixhlcbilis of the cord vein (Fig. 
5). 



FJg:. 5. — ^Acuto thrombopiilebltls of corrt vein. Leucocytic infiltration in the inter- 
stices of the muscle wall and intinia. Alcshworlc of fibrin and leucocytes projecting 
into the vessel lumen. 

As a re.sult of this infection of placental vessels, fetal bacteremia 
may develop (Kobalc) and neonatal illne.ss or death occur. 

The manner in Avhich the inflammatory lesion stai’ts at the margin 
of the cervical aperture emphasiiies again the importance of the cervix 
as an etiologic focus of disease. 

CANCER PREDISPOSING LESIONS 

The conclusion of labor tenninates the obstetrician ’s chance to fore- 
stall the ravages of cervical infection. The patient's fate, thence- 
forth, depends upon the strength of her resistance and upon the viru- 
lence of the bacteria which inhabit her birth canal. 

The attention of the physician is now directed to measures of res- 
toration, restoration of the pelvic floor and perineum to their cus- 
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Ininmy eonngni-alion, and parlWailaHy of the cervix lo a normal 
nul]i])aron.s-lilco ennionr. To ])reci.sely llie same de^'roe that prenatal 
troalment. of llio infected cervix is necessary for llie prevention of 
puer])eral infection, so also is postnatal restoration of the cervix re- 
quired for the prevention of cervical cancer. 

Jf one could safely and satisfactorily cx])ose and suture the cervix 
after delivery, primary repair of this channel would he the method 
of choice, irowever, it has been our ex])erience that sucli uiiwarranted 
risks are taken in the exposure and manipulafioTi of the cervix imme- 
diately after delivery that more is lost in the routine, application of 
this procedure than is 'rained in the few cases that are found to require 
suture. We find veiy few cases of extensive cervical damage n-licn 
the course of labor has been properly conduct <;d. Our immediate 
ro])air of the birth canal is limited, therefore, to the vajrinal wall and 
l)crineum unless traumatic hemorrhatre calls for suturiu" at higher 
levels. 

To the minor degi’oes of cervical trauma, treatment with the electric 
cautery during the postnatal period is partic.ularly applicable. The 
application is made at first rather lightly on the sixth or eighth week 
postpartum. The treatment is repeated every three weeks until all 
areas of laceration and erosion are epitheliali/ed. An alternate method 
of dealing with these lesions is the conization method of Hyams. 

More extensive degrees of cervical damage ai*e amenable to correc- 
tion by intermediate or secondary repair. The intermediate repair 
may be performed on the fifth to the eighth day of the puei’perium, 
depending upon the speed of the patient’s convalescence. The result 
of the repair of the succulent puerperal cervix is quite satisfactory. 
The operation is often followed by a morbid temperature reaction, 
however’, and the stay in the ho.spital is considerably prolonged. Ee- 
pair performed several months after delivery, secoirdar-y repair, is the 
safest and best method of correcting exten.sive cei’vical damage. For 
this purpose patients are readmitted to the hospital after the period 
of lactation is completed. 

It is now recognized that the ob.stetrician in his follow-up examina- 
tion of the obstetric patient and in his program of annual health 
examinatioirs has an excellent oppoi-tunity to make the early diagnosis 
of cervical malignancy. Certainly he has it within his power to edu- 
cate his patients in the importance of annual health examinations. 
These annual health examinations have become of greater significance 
as more scientific methods of study have been derised. Particularly 
is this true in the detection of cervical pathology. The findings of 
pelvic examination have not been hitherto completely satisfaetoi’y. 
Lesions have been detected only in their fully developed state. As a 
re.sult, out of five women upon whom a diagnosis of carcinoma of the 
cei-vix is made, four die within five years. 
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It is now agreed iliat ii! we are to lower the mortality rate from 
carcinoma of the cervix, it will have lo he done by making the diag- 
nosis earlier, and by prophylactic measures. Sw’gery and radium in 
the treatment of this disease entity seemingly have reached their 
height of nsefulness. In spite of propaganda to the laitj', and the 
fnrthorancc of the regular medical examinations, there has been no 
appreciable reduction of the death I’atc. While it is true that more 
and more eases are being diagnosed than there were ten years ago, 
nevertheless they are being seen too late for eft’cetive treatment to 
alter materially the percentage of euros. 

It has been said that a latent period of carcinoma extends over a 
])eriod of years before the disease becomes a clinically demonstrable 
entity. Bland .states that mice .subjected to long-continued irritation 
by tar will develo]i newgrowths in about six months, one-sixth the 
normal span of a mouse’s life. Apjilied to man, this Avould correspond 
to from ten to fifteen years. This statement is supported b.y observa- 
tions on occupational carcinoma, Avhich do not manifest themselves 
until ten to fifteen years after the oceupation has been .staided. 

Periodic vaginal examinations, as they are done today, and biopsy 
of the cervix are doing much to bring individuals to early treatment. 
As a rule, however, it is not early enough. If we arc to detect the 
small areas of early carcinoma which arc present before ulceration 
occurs, Ave must look to methods not in general use. To this end 
Hinselmann designed the "colposcope” and reported upon its use in 
1928. Closely folloAAnng this treatise Schiller advocated the use of 
Lugol’s solution for the detection of clinically undistinguishable car- 
cinoma of the cerAUX. By these methods, it is claimed, a suspicions 
area is more easily detected, and biopsy more accurately procured. 

TECHXIC OF TEST 

We began the study of the cervix Avitli the Schiller test some five months ago. 
After exiierimenting vith the colposcopc, various types of lenses and binoculars 
suggested by Hirst, ivc developed the following procedures : 

A preliminary examination is made without lubricating the lingers, and a speculum 
is inserted without the use of lubricants. The cervix is Aviped clean of mucus with 
a SAvab of aljsorbcnt cotton, Care being tahen not to traumatize the epithelium. 
The same type swab is immersed in full strength Lugol’.s solution (other .dilutions 
liaA’c been tried w'ithout the same degree of success) and the entire cervix is 
bathed, making sure that the surrounding areas arc included. Especially arc we 
careful to distend the folds surrounding the cervix so that the entire area is well 
stained. After a minute the excess is removed Avith absorbent cotton. The magni- 
fying apparatus is then set up and the cervical epithelium inspected. Biopsy is 
taken from stain deficient areas. For this purpose the cutting current loop is par- 
ticularly Avell adapted. Bleeding is arrested by electrocoagulation or with the 
cautery. 

If the conux is examined Avithout previous staining, any area AA’hich presents a 
dull, opaque, or Avrinliled appearance against the normal glistening surface of the 
epithelium is the point at Aidiich a biopsy is taken. 
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Schillor julvociilcy fniciiifj for (liafjnosi.H only n Hnisill jiioro of tlie surface cpi- 
tlicliuni. For tliis purpose lie uses n spoon cureltc. He contends tlmt flie slight- 
t'sl, cliango in the inorj)hology of the epithelial cells is so ehnnieteristic that the 
diagnosis of ctircinonia may be jnade from it alone. Other pathologist.s, including 
Dr, J3axfer Crawford, do not agree wilJi this vie«', contending that it is too meager 
a criterion. 

Dr. Crawford states that a diagnosis of eareijioma cannot bo made unless there 
is invasion of tlu' basement membrane. For this reason we take a generous biopsy 
which dips into the nmh.'rlying musculature. 

Every post])artum cervix is c.xamined by either or both of the above mentioned 
methods. Any cervix which aj)i)ears abnormal during the antenatal examination 
is also referred for study. Contraindications to the use of the .Schiller test and 
the coli)oscopie examinatioTis tire not often mentioned. If tliero is acute infection 
of the vaginal vtiult, jmorpertil bleeding, infection in tlu; jielvis, or any gross path- 
(dogy of the vagina or cervix, wo deem it better not to make tlic test until a later 
date. 


KKI’ORT OK CASi:S 


Total ntindjcr of cases tested 

109 

Priniigravida 

30 

Multigravida 

79 

Oldest 

44 

Youngest 

15 

Largest age group 

20-35 ycai-s 

Tj-po of last delivery 


Spontaneous 

9C 

Operative vaginal delivery 

9 

Caesarean Section 

3 

Number positive Schiller tests 

35 

Of the positive .Schiller group 


Priniigravida 

0 

^lultigravida 


Youngest 


Oldest 

44 

Between 20-30 

9 

Between 30-40 

3 

Over 40 

3 

Biopsies taken 

15 

Biopsy report 


Clironic cervicitis 

3 

Thickened epith. surface 

3 

Hyperkeratosis 

C 

Keratinized areas 

2 

Pibroglandular polyps cervix (Pig. 0) 

1 

Treatment used 


Electric cauteiy 

103 

50 per cent silver nitrate 

2 

No treatment 

4 


It is our custom to have the parturient return for her first postpartum examina- 
tion. six weeks after delivery. At this time the usual postnatal examination is 
made and the patient is directed to return in one montli. At tlie second visit 
the Schiller test and colposcopic examination are performed. Most patients require 
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some form of treatment of the cervix. The Schiller test and colposcopic examina- 
tion performed at the sixtii n-eek po.stpartum arc distorted by the edema and the 
results are not completely .sitisfactory. 

Although no instances of early malignancy have as yet been discovered, this 
method of examination has disclosed a number of important lesions. \Ve feel that 
progress has been made, in the treatment of the postnatal cervix, and that these spe- 
cial studios fully justify the time and attention which are devoted to them. 


SUAIAIARY 

A resume of Ihe mauagement and treatment of the cervical lesions 
which complicate obstetric practice has been presented. The respon- 
sibilities of tlie obstetrician in this connection have been pointed out. 
Special attention lias been directed to six points; 

.1. The importance of delecting cervical infection and recognizing 
its ctiologic rolatinnsliip to jnierperal infection. 

2. The efficacy and safety of treatment of the cervix during the 
period of pregnancy. 

3. Tlie necessity of pnr.sning a eonseiwativc and thongiitful plan of 
tactics during the course of labor. 

4. The role of the obstetrician in restoring the birth canal to natural 
contour and integument. 

5. The importance of cautery treatment or, when indicated, of op- 
erative repair during the postnatal period. 

G. The value and the method of application of new methods of diag- 
nosis in early carcinoma of the ceiwix. 

T)io autlior.'i wi.sh to c.xpro.'s.'i tlieir frratitude to Dr. P. Brooko Bland for his in- 
terest and material help in carrylnp on these .studic.s. Tlioy are also deeply indebted 
to Dr. Baxter Crawford and the personnel of the liospital labor.atories for their 
valued contrihution.s in tlio .study of patholpeic material. 
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VERATRUiAI ]N TBE TREATMENT OF EOLAi\IPSIA 


RicriAKi) D. Bryaxt, j\r.D., Cixcinxati, Ohio 

(From the Department of Ohetetria: of the College of Medicine of the Unirersity 
of Gineimutli and the Cincinnati General Jloepitrd) 


OTWITIISTANDING the great strides made in recent years to- 
^ wird reducing both the rrc(|ucney and the sevorify of the “toxemi- 
as” ot! late ])rcgnancy, they are still met with only too often, and extract 
a toll much too large from childbearing women. The most dramatic, 
and at the same time the most scvci'c, type of “toxemia” is eclampsia. 
Recent mortality statistics .show that cclnm]).sia and other toxemias of late 
])regnancy rank along with sepsis as a cause of rnatertial deaths. DeLee* 
says: “Over 20 per cent of women afllieled W'ith eclampsia die, and 
this has been hardly affected by changes of treatment, in the la.st hundred 
yeai-s.” Williams^ places the figure at 20 to 25 per cent. However, 
most large clinics today rcjicrt much better results than this. 

At present the ma.ionty of sy.stems of treatment of eclampsia are 
based upon either the Dublin or the Stroganoff method. Lazard® has 
treated a large scz’ies of cases with intravenous admijiislration of znag- 
nesium sulphate with comparatively good results. A quarter of a cen- 
tur}* ago veratrum viride was considered as almost specific in some parts 
of the countiy, but fell into disrepute because it was abused. How- 
ever, veratrum viride (under the trade name A^'atronc — Parke, Davis 
& Co.) has been the basis of the treatment of eclampsia at the Cincinnati 
General Hospital for many veal’s. The method of treatment has been 
modified from time to time as new therajieutic agents were introduced, 
but has remained nearfy the same for the last eight years. The results 
have been so satisfactory, when compared with results obtained vith 
other methods of treatment, that it is felt they are worth reporting, 
along with an outline of the treatment used. 

The cases reported in this series arc consecutive cases of so-called 
eclampsia. The diagnosis was based upon the following points: 
(1) Pregnancy of at least five months’ duration, or pregnancy of at 
least five months’ duration terminated no more than ten days before the 
first convulsion; (2) hypertension; (3) albuminuria; (4) convulsions, 
or history of convulsions, as many patients were not actually seen in 
the convulsive seizures; and (5) coma following the convulsions. 


TREATMBXT 

The treatment was as follows: (1) Veratrum viride, ly mouth, by 
hypo, or both; (2) magnesium sulphate, 50 per cent solution, intramus- 

40 
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cularly; (3) magnesium snipliatc by montli; (4) forcing of fluids, by 
montli, hypodemoclysis, or intravenous injection; (5) alkalies by montli, 
sodium bicarbonate and sodinm citrate; (6) low protein diet; (7) seda- 
tives as needed for restlessness, analgesics and anodynes during labor, 
as needed; and (S) in the predelivery eases, treating the pregnancy con- 
servatively. 

1. "Verairone, • ’ 5 to lu luiihois by hypo or tleep injection is given as soon after 
the first convulsion as possible. This is repeated as often as is necessary to keep 
the pulse below SO, or the blood pressure at least 20 nun. below the convulsive level. 
The usual case requires one to three doses at ten- to fifteen-minute intervals, then 
doses every one, two, or three hoius until the patient is well over the acute statge. 
Oral administration of slightly larger doso.s, 10 to 20 minims, may replace the 
hypodermic injections as the patient recovers. 

2. Aragnc.‘'-lum sulphate, 50 per cent solution, 10 to 20 c.c. is given by deep injec- 
tion immediately following the first- dose of veratrone. This is repeated in smaller 
doses, 2 to 5 c.c., every six hours, three times a day, and twice a day, on successive 
days, as the acute attack subsides. 

3. One-half to one ounce of saturated solution of magnesium sulphate is given 
by mouth twice a day. 

•1. Pluids arc forced by mouth as soon as the patient is conscious. In the mean- 
time 2,000 to 3,000 c.c. of saline arc given by hypodcrmoclysis if the patient is over 
the convulsive stage but still comatose. Intravenous injection of 100 to 500 c.c. of 
glucose, 5 to 50 per cent, is frequently used, 

5. Alkalies are given by mouth to conscious patients in doses of GO to 120 gr. 
three to six times a day. Fruit juices, well sweetened, are administered at frequent 
intervals, when the patient can bo aroused enough to drink. 

G. A low protein diet, consisting chiefly of fruit juices, vegetables and bread, is 
allowed as soon as the patient feels hungry, and is apparently in no immediate danger 
of convulsions. 

7. Chloral, bromides, or one of the barbiturates arc given in appropriate doses to 
those patients who become restle.ss during recovery from the acute stage. A modified 
Gwathmey technic is used during labor. Ether is used sparingly at the time of 
delivery. 

8. In the antcpartal case, no attempt is made to induce labor until the patient 
is well over the acute stage, or shows marked resistance to treatment. In the patient 
who responds to treatment, labor is induced tv/enty-four to seventy-two hours after 
the acute attack has subsided. In this scries of cases there were seventy-one patients 
with convulsions before delivery. The types of induction used in these patients 
were as follows: 

No induction needed 
Braun bag 

Caster oil and quinine 
Digital “stripping membranes” 
llupture of membranes 
Castor oil only 

Castor oil and quinine, followed by bag 
• Cervix packed 
Died undelivered 


34 

19 

5 

4 
1 
1 
1 
1 

5 


71 
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Tlic methods of delivery in the predclivcry enses v;ero as follows; 


SpoiitrincouH delivery 


Low foroepn 

J‘J 

IMidforcops 

-f 

High forcoiw 

1 

Rcanzoni 

tj 

Breech 


Vorsioii iind ext ruction 

‘1 

I’ofitmortcm cc.«arc:m Hcclion 

*> 

Died und(!livcr{'d 
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Pitooin is used as the ccholic after the completion of the third stage of labor. 

The usual precautions mo used during the eonvulsion.s. Biting of. the tongue is 
prevented by a suitably j)ad(led gag. The throat is kept free of inueus. The patient 
is not restrained during a convulsion, except .so far as i.s needed to prevent self- 
injury by falling or striking the bedposts. Xo anesthetic is used for the control of 
the convulsions. Acute cardiac failure is the only indication for venc.section. A 
cathetcrized urine specimen is obtained as soon ns j)rnc.tical. A large soap water 
enema is given as soon ns the patient c.an cooperate. 

An occasional patient was subjected to spinal puTicture. In three case.s, magne.siuin 
sulphate solution was injected intra.spinally. Two pafiemts received magnesium 
svdphatc solution intravenously. It is fell that colonic irrigations arc of distinct 
value in certain types of cnse.s, but becaimc of limited nursing facilities this proce- 
dure has not been carried out routinely. Because of circumstances, none of these 
patients were isolated, but wore kept on the open thirty-bed ward, under the 
observation of internes, and general duty and student nurses. Pulse and blood 
pressure readings are taken at frequent intervals, and any sign of impending con- 
vulsions is carefully investigated. 

It.'VTIONALE OP TriPItAPY 

1. The cause of eclampsia is, of course, Ihe jtroduels of conception, 
since eclampsia gravidanim, by definition, never occurs in the ab- 
sence of conception. How the products of conception produce cclamp.sia 
is wholly unlaiown. ]\Iany theories have been advanced to explain the 
phenomenott, and new theories are reported almost yearly. Yet all that 
can be demonstrated unequivoeably are the results of tlie “toxemia.” 

Hypertension is one of the outstanding and constant clinical findings 
in eclampsia. It is a sign of increased vasoconstriction. Theoretical 
evidence of this is otfered bj’' Pishbei’g' when he says that “. . . the 
only mechanism of protracted hypertension that hannonizes with the 
known facts, and has a sound physiologic basis, is a nndc.spread or per- 
haps universal increase in the tonus of the arterioles.” On the clinical 
side Haselhorst and klylius® have seen and photographed intermittent 
and sustained abnormal constriction of the blood vessels of the retina. 
The cause of the vasoconstriction is, directly or indirectly, the cause of 
eclampsia. This excessive vasoconstriction may possibly be caused by 
hyperfunctioning of the postpituitary, as suggested by Hofbaner in 
1918,*’ and reiterated in 1933.'^ The work of Anselmino, Hoffmann, and 
Kennedy® and others seem to lend support to this theory. At any rate 
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tlie vasoconstriction gives rise to a train of patliologic events. A liyper- 
tcnsion develops which throws an added strain on the heart and blood 
vessels, cither of which may give way, with disastrous results. Further- 
more, the vasoconstriction itself, we may postulate, leads to anemia of the 
tissues, witli suboxidation, retention of waste products of metabolism, 
and eventually edema. The edema, by pressure, leads to further vaso- 
constriction. Thus a vicious cycle is established. 

This vicious cycle must be interrupted at some point. In this serie.s, 
this has been accomplished with veratrone. That veratrum viride has 
a vasodilating action is attested bj’- Cramer,” Avho says: “Veratrum 
viride is therapeutically valuable, as in suitable doses it affords a means 
of producing a lasting vasodilatation through acting retlexly on the vaso- 
motor center.” Solis-Cohen and Githen.s'^® and Hare’^^ also agree that 
there is a vasodilatation produced by the drug. Tliis vasodilatation ap- 
parently results in an inerea.scd blood .supply to the various organs. This 
encourages a more normal exchange of metabolites and at the same time 
allows more ready access of drugs such as dehydrators and alkalies. The 
edema of the brain, skin, and kidneys diminishes, so that cessation of 
con^'ulsions, return of consciousness, diuresis, and diaphoresis result. 
Other effects of the drug, lowering of the blood pressure, slowing of the 
heartbeat, and respiration, diarrhea, and vomiting, although marked and 
even alarming at limes, are apparently harmless. The vomiting in par- 
ticuhar is probably of definite value, as the loss of HCl tends to diminish 
the ever-present acidosis. It is certain that the benefits of the drug far 
outweigh these temporary disadvantages. 

2. Magnesium sulphate by deep injection is used for its dehydrating 
and diuretic action. The deep injection method of administration elim- 
inates the danger of acute rcspiratoiy paralysis, and pei’mits a. more 
sustained action, 

3. Magnesium sulphate by mouth has a dehydrating action, by pro- 
ducing copious watery stools. 

4. Fluids are forced because clinically this procedure seems to be 
helpful. Originallj’^ it was done udth the idea of “washing out” the 
“toxin” from the blood, and encouraging diuresis. Theoretical support 
for this type of treatment has been advanced recently by Lashmet and 
Newburgh^’ and Lashmet,^^ in dealing with patients with nephritic 
damage. The reasoning is that solids require water for their excretion 
through the kidney. If the amount of solid to be excreted is increased, 
then more water must be excreted. If this water is not supplied by in- 
gested fluids, then fluids must be withdraum from the tissues for this 
purpose. But the tissues in the eclamptic patient have become hydro- 
philic (ZangemeisteV”), possibly because of the retention of nonprotein 
nitrogen compounds (as suggested by Plass^^), and do not give up their 
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fluids. Tliorofore ii fluid i.s upilliur iuj;(;slrd nor i'rpcd from llie fi.s.suc.s, 
the solids nrc rclained, siuco they cauuot be excreted. This chain of 
events is overcome by forcing fluids. 

Hypodcrmoclysis is not, used in the convulsive .stage because of the 
danger of injuiy 1o the patient by the fixed needle. [Relatively small 
amounts of hypertonic glucose are given intravcnou.sly. Large amounts 
arc not used because of the danger of throwing a sudden strain upon 
the heart. 

(5) Alkalies arc administered for their diuretic effect and their power 
to decrease acidosis. I'licy are also useful in combat, ing infection, to 
which eclamptic patients arc unu.sually suseejitiblc. In general they 
are used . . for changing the ‘milieu’ of the organism” (Hofbauer ). 

6. The low protein diet is carried ovei- from the tTcatment of nephritis. 
Its value is being cpiestioned by many authorities, but until this type 
of diet is proved actually harmiful, continuation of its use is justified on 
clinical grounds alone. 

7. Sedatives arc not used in the control of the commlsions, and only 
rarely are they needed for the rcstlossno.ss which sometimes follows 
the convulsive stage. The patient ‘‘Imoekcd out” with sedatives can- 
not drink fluids, which we are very anxious for her to do. The comatose 
patient needs no sedatives; indeed, her vital functions are already at 
a dangerously low ebb. The patient under sedatives may slip over into 
coma without warning, and thus deprive the attendant of this waining 
of the need of more drastic ti’catraent. Finally, the patient in labor 
should not receive large doses of sedatives because of the danger of 
asphjcxiating the newborn. 

8. Most authorities agree that the labor and delivery should be con- 
ducted along conservative lines. 

COJilMENT ON THE EFFECTS OF VERATKONE 

The effect of the hypodennic injection of a therapeutic dose of 
veratrone is .startling, and may cause tuiduc alann to those unused to 
seeing it. The blood pressure falls rapidl}’-, sometimes going as low as 
50 systolic. This marked fall is transitory, but is followed by a more 
or less prolonged period during which the pressure is well below the 
original level. The heartbeat is slowed to 40 per minute in some pa- 
tients, but soon picks up, and remains at 60 to 80 until the effect of 
the drng has worn off. The pulse rate usually follows the blood pressure 
level fairly closely. Atropine or morphine or both are antidotes for 
veratrnm viride; neither was needed in this series. 

Vomiting is an early effect. The vomitus is copious and usually green 
or black, possibly indicating the excretion of toxic materials from the • 
liver. The degree of vomiting varies with the individual susceptibility 
of the patient. 
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The respiration is ahvnys slowed considerably, but never to such a 
clegree as to bo liarmful. 

It should bo cinpliasizcd that the individual susceptibility to tlie drug 
is very marked. For this reason, the treatment cannot be absolutely 
standardized. Tlie size and number of doses can be gauged only by the 
reaetion of the patient to it. 


RESULTS 

There arc 121 consecutive cases of cclam]isia in this scries. The rela- 
tion of convulsions to labor was as follows : 


Prepartum 

43 

Intrapartum 

17 

Pro- and intrupartum 

3 

Intra- and postpartum 

2 

Pro- and imstpartum 

O 

Pre-, intra-, and postpartum 

3 

Postpartum 

60 


121 


Convulsions occurred before delivery in sovenly-onc cases, or in 58.7 
per cent of tlie case.s in thi.s series. Of the fifty postpartum cases, twenty- 
three delivered and had convulsions before admission. 

The total number of maternal deaths in this scries is twelve, or 9.92 
per cent. A brief resume of the deaths is as follows: 

Case 1. — Admitted in coma following several convulsions. Convulsions controlled. 
Delivered spontaneously a macerated six-month fetus. Died twelve days postpartum. 
Necropsy showed acute jmrulent endometritis, infarct of the upper lobe of the right 
lung, and miliary abscesses of the right hidney. 

Case 2. — Admitted in coma following many convulsions. Examination of chest 
showed lobar pneumonia. Spinal fluid bloody, and under increased pressure. Died 
twenty-seven hours after admission. Necropsy not done. No convulsions after 
treatment was started. 

Case 3. — ^Admitted in coma following many convulsions. No convulsions in the 
hospital. Eegaincd consciousness, went info labor spontaneously, but died on the 
way to the delivery room. Necropsy showed marked necrosis of the liver. 

Case 4. — Admitted in coma, eighteen hours postpartum, after repeated convul- 
sions. Blood pressure 90/60. Died five and one-half hours after admission, of 
pulmonarj' edema and cardiac failure. Nccrop.sy showed bronchopneumonia and 
pulmonary edema. 

Case 5. — ^Admitted semicomatose. Delivered spontaneously in ten hours. De- 
veloped convulsions seventy hours postpartum, liad three, and died sixteen hours 
later. Necropsy showed bilateral cerebral hcmorrhage.s, and fatty degeneration of 
the liver, witii multiple subcapsular hemorrhages. 

Case C. — Admitted in coma after many convulsions. Died twenty minutes after 
admission. No necropsy allowed. 

Case 7. — Admitted in coma following eleven convulsions. Convulsions controlled 
promptly, patient regained consciousness, wont into labor, and delivered sponta- 
neously. Temperature of 102° two days postijartum with signs of bronchopneumonia. 
Died four days post])artum of acute cardiac failure and bronchopneumonia. No 
necropsy. 
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Cask 8. — Adiniticd llirt-c dnvH i)Oslparl.um following sorifs of conviilsioiiK. In 
coma on admiasion. JTnd convulsions forty hours and six dfiys after admission. De- 
veloped nmrked rij^idify of the neck and .severe urinary tract, infection. Died 
nine days tifter admission. No necropsy. 

Cask 9. — Admitted conscious, hut severely toxic. No history of convulsions. Im- 
proved under treatment. Died in her first convulsion rvhilc Braun hag- mta being 
inserted. No necropsy. 

Case 10. — Admitted in coma following .several convulsions, Besponded well to 
treatment. Braun hag inserted. Had two convidsions during labor. Delivered 
spontaneously, hut immediately went into coma, and died twenty hours later. No 
necropsy. 

Case 11. — ^^Vdmitted in coma following six convnlsion.s. Convulsions controlled 
after one immediately on admission. Died of acute pulmonary edema twelve hours 
after admission. No necropsy. 

Case 12. — Admitted in coma following many convulsions. No convulsions in lios- 
I)itnl. Flaccid paraly.sis of entire right side on admission. Spinal tap tinsuccc-ssful 
because of marked edema of hack. Died in coma sixty hours after admis.eion. No 
necrop.sy. 

Case G received do aDticclamptic inedic.-itioii. Of the 120 other pa- 
tients in the series, GO per cent Itad no convulsions after treatment was 
st {tried, 35.8 per cent li.'id only one convulsion, and 24.2 per cent had 
more than one convulsion after treatment Avas started. 

There have been no deaths in the last fifty cti.scs of eclampsia.® We 
feel that better prenatal care and earlier hospitalization have played 
some part in this. 


SUJiIMARy AND CONCLUSIONS 

The treatment of eclampsia at the Cincinnati General Hospital is out- 
lined. 

Emphasis is placed upon the valnc of veratrum viride properly used. 
Proper use consists chiefly of individualiziition of dosage. The u.se is 
justified on theoretical grounds, .and by the results obtained. 

The residts of the treatment are given. The gross mortality figure of 
9.92 per cent in a senes of 123 consecutive cases of eclampsia compares 
favorably with figures rcporf.ed from clinics Avhere other methods of 
treatment are used. No corrected mortality figure is given, because such 
a figure may be open to question. 

The fact that no deaths have occurred among the last fifty patients in 
this series is exi^lieable not only on the basis of careful treatment, but 
also on the basis of better prenatal care and earlier hospitalization in 
acute cases, 

I -wish to thanlc Dr. H. L. AA’'oocIwar(J, my chief of staff, for liis permission to re- 
view the cases presented above, and for his constructive criticism of this paper as a 
whole. 

♦Since these figures were compiled we have treated six additional patients witli 
eelamnsia without a death, reducing the gross mortality rate to 9.45 per cent and 
increasing to 56 the series witliout a mortality. 
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A STUDY OF THE FETAL IMORTALTTY IN PATIENTS WITH 

ORGANIC HEART DISEASE 

Haroi.d !I\I. Teel, M.D., Bo.ston, j\Ia.s.s. 

(From the Department of Obstetrics, Harvard Medical School) 

P roper medical managemetil of the cardiac patient during pregnancy 
involves great sacrifice of her time, cm’tailment of her actitdty, and a 
considerable expense, over and above that incident to pregnancy in 
the normal subject. The ri.sk of pregnancy to lier life is not negligible, 
even under optimum conditions. In the past, medical and obstetric 
discussion of the question whether or not a cardiac patient should un- 
dertake pregnancy has eonceincd itself almost wholly witli the maternal 
risk, without due consideration of the baby. It would seem that the 
probability of obtaining a live baby sliould be an important factor in 
such a decision. An unusual opportunity for study of the fetal moihal- 
ity associated witli this complication is afforded by the large number of 
patients with heart disease who have been treated at the Boston Lying- 
in Hospital. 

1. MATERIAL 

A special heart clinic has been in operation for fifteen years at this 
institution under the direction of Dr. B. E. Hamilton.^- ® During 
routine prenatal examinations all patients who present signs or sjunp- 
toms wliich might be referable to heart disease are directed to this clinic 
for cardiac diagnosis. Those found to have organic heart disease are 
followed by the cardiologist throughout pregnancy, delivery, and puer- 
perium. In addition to the patients from our oum prenatal clinics, a 
large number of cardiac patients are referred to the heart clinic by the 
general hospitals of the community, by practitioners who do their o^vn 
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relatively normal obstetrics, and by other obstetric institutions in which 
religions principles prohibit contracc])livc advice, therapeutic abortion, 
and sicriliaation. 

The material to be presented in this papei* has been obtained from 
an analysis of all the cardiac ])aticnls cared for during the past ten 
years. The heart lesion has ])roved to be of rheumatic origin in over 
00 per cent of the cases. No patient wJio had oi-ganic heart, disease has 
been excluded. On the other hand, no patient has been included unle.ss 
there were certain minimum clinical tindings; such as (1) demon.strable 
cardiac enlargement, (2) pcr.sistent diastolic murmur, or (3) a major 
disorder of the boat, such as auricular fibrillation, tlutter, or heart block. 
In doubtful cases free use has been made of the seven-foot x-ray plate, 
iluoroscopc, and the electrocardiogram. All final diagnoses have been 
made by the consulting cardiologist. 

2. GRO.SS l E'IWI, MORTAT/TTV I'OU TIIK WIIOI-E fiROUP 

During the ten-year period of this st,udy, 598 patients with oi-ganic 
heart di.sease have been treated and delivered in the hospital. Of this 
gi’oup, 514 were delivered after tlic twenty-eighth week, and the fates 
of these viable babies will be presented in detail. However, it would 
seem to be of considerable interest to present first the gross fetal loss 
for the whole group, including spontaneous and therapeutic abortions. 
This will be found in Table T. 


Table I. Gnoss Fetal Mortality for All Cardiac Patients in the Group 


Total pregnant cardiacs in tlio series 

.'598 

Total babies 

GOG* 

Died undelivered 

3 

Abortions, spontaneous 

14 

Abortions, therapeutic 

G7 

Total babies avIio reached viabilitv 

.'522 

Babies discharged Ih-ing and well 

484 

Stillbirths 

I.*! 

Neonatal deaths 

23 

Gross fetal loss for the whole group 

Fetal mortality among viable babies 
(Born after twenty-eighth week) 

20.13% 

7.28% 


*This agure includes aliortions and 8 pains of twins. 


The gross fetal loss (20.13 per cent) is enlightening, and at first 
thought rather discouraging, although it should bo pointed out that 
more than half of the babies lost were from spontaneous and therapeutic 
abortions. Abortions are not ordinarily included in eomiiuting fetal 
mortality. Nevertheless, this gi’oss figure is of some impoi'tance, for it 
shows that Avithout selection, cardiac patients have only an SO per cent 
chance of having a baby that survives. However, if one excludes the 
relatively small group of cardiac patients with such severe damage that 
the risk of pregnancy to their own lives is excessive, it will be shown 
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later that the prospect of obtaining a living baby is excellent. On the 
basis of history and physical examination, it is possible before the onset 
of pregnancy to recognize a large majority of these patients with heart 
lesions which are too severe to allow them to carry the sti’ain of preg- 
nancy. This point has been emphasized by Hamilton. Such patients 
whose cardiac condition clearly contraindicated pregnancy made np the 
great majority in the group npon whom therapeutic abortions were per- 
formed, and a considerable proportion of those Avhose pregnancies were 
terminated because of failure while the baby was still premature. 

3. FETAL t^IORTALlTY FOR BAUniS DF.HVERED AFTER VIABILITY 

There were a total of 514 patients in whom pregnancy terminated after 
the twenty-eighth week. In the cases of iifti'-three it was neecssaiy to 
deliver the patient prematurely because of the condition of the heart 
(usually because of the oecurrcncc of congestive failure). In the others, 
either labor was spontaneous or elective cesarean section was done at 
term. The fetal mortality for these viable babies is presented with some 
detail in Table IT. 

Tabre it. Fetal aUouTALi'n: roii All Viable Babie-s — ^IiiREsrEcruT. of Method of 
Df-litert OB Cardiac Coxditiox of the ^itoTiiER, at Delt\*ebt 



dub.\tiox of 

29 TIlROUGn 
35 WEEKS 

PREGNANCY 

DF.LI\’ERY 

AFTER 

35 WEEKS 

IN WEEKS AT 

TOTAL FOR 

GROUP 

Total babies delivered 

3() 

48G 

522 

Discharged linng 

17 

4C7 

484 

Stillborn 

o 

13 

15 

Neonatal deaths 

17 

C 

23 

Gross fetal mortality 

,52.779t 

3.91% 

7.28% 


The mortality among the babies delivered after the thirty-fifth week 
(3.91 per cent) compares favorably with the general fetal mortality for 
the hospital (excluding prematures). Although the prematures made 
up less than T per cent of the whole gi’oup, they accounted for half of 
the loss of babies. As will be shown in the following section, the mor- 
tality in the premature group is unusually high. 

4. FE’nVL MORTALITY IN THE PREAIATURE GROUP 

^The total mortality among the premature babies of this group of 
cardiac mothers is considerably higher than that for prematures in gen- 
eral. Of the 36 viable babies delivered before the thirty-sixth week of 
gestation, only IT survived. Of those lost, only 2 were stillborn, and 
17 died subsequent to delivery. Thus, of 34 premature babies born alive, 
50 per cent subsequently died. What are the factors which have con- 
tributed to this high neonatal death rate? It is not to be explained upon 
an undue proportion of very iiremature babies (at least so far as weight 
is concerned), for of the 17 babies who died, 12 weighed over 4 pounds. 
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4 between 3 and 4 j)onnds, and only 1. wciyliod less than 3 pounds. 
Nearly all of the fafalilie.s ocenrred within 1))C first forty-eight hours. 
Death was nsnally prceedtid l)y cyanosis and labored respiration. At 
autopsy little was found except for aleleclasis. evidence of Ihe aspiration 
of amniolic fluid, and the .se(|uclac of asjdiyxia. 

The type of delivery seems to have been one iinj)or(ant factor. In 
Table Til is presented the fetal mortality for all babies who.se birth 
weights were less than five pound.s, related to the method of deliveix- 

TAni.K ITT. Co>n’ATUsox or rnt : Fktai, Moiitai.ity in IJahiks TJndkp. ITvb Pocnd.s 
Dkoivkiikd 'J’msouon tub I’eavis and by Ck.sakkan Skction 

TYI'B or DKOPTRY 


PKIiVlO CE.SAnF.AN 


Bfibiea (liFcharRefl living L”! 4 

Neonatal (lcat)is 2 11 

Stillborn 0 0 

Fetal mortality l.S..'13';t 73.33% 


Of the fifteen premature babies delivered through the pelvis, the 
mortality was only 13.33 per cent, Avhercas of a like number delivered 
by cesarean section, 73.33 per cent died. These findings for premature 
babies of cardiac mothei-s confinn those of Clifford.'* In his studies of 
premature infant mortality he has shown that the neonatal death rate 
is much higher after cesarean than after any type of pelvic delivery, 
except for breech extraction. In his series of prematures of cai’diac 
mothei’s, the neonatal moilality ivas 75 per cent for those delivered by 
cesarean, and 30 per cent for vertex presentations delivered normally 
or bj'^ low forceps. 

The precise rea.sons why these prematures delivered by cesarean sec- 
tion have done so poorly arc not entirely clea.r. However, several fac- 
tors which Avould seem to beai' some relation should be mentioned. First, 
as noted above, antopsies in the fatal eases show Little other than atelec- 
ta.sis, evidence of aspiratioji of amniotic fluid, and the sequelae of 
asphyxia. Most of the cardiac patients delivered by cesarean section 
of premature babies were either in congestive failure at the time of 
delivery, or had been in failure, and had partial^ reestablished com- 
pensation. Thus, it is possible that many of these babies had suffered 
from mild a.sph>Tda prior to, as well as during, deliveiy. Then, too, 
many of the patients were given morphine in preparation for opei’ation. 
As has been shown by Clifford, the neonatal mortality of prematures 
whose mothers have been given morpliine prior to delivery is veiy high. 
Another point may be mentioned, which may have some bearing on the 
asphyxial nature of the fetal cases. Many of these cesarean sections were 
done under local anesthesia, a procedure which necessitates gentle and 
somewhat slower operating than usual. The slight delay in the extrac- 
tion of these babies from the uterus may have added in some degree 
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to a preexisting intrauterine asphjoiia. A iminber have required resusci- 
tation, hlorpliia is no longer used in the preparation of tliese patients 
for cesarean section. Indeed, it is preferred to give no medication ■what- 
ever in preparing the mother of a premature ba]).y for delivery by cesa- 
rean section. The operation is noiv done cither under local anesthesia or 
with a minimum of drop ether. 

Of the grou]) of prematures delivered through the pelvis, only two 
mothers were in mild decompensation, and morphia was given in only 
one case. These facts undoubtedly help to explain the much lower fetal 
mortality in this group. 

There is one other suggestion which may have some significance in the 
explanation of the veiy high neonatal death rate among the prematures 
delivered by cesarean section. Sfost of tlic babies in this group have 
been very well nourished. The mothers of the prematui’e cesarean babies 
have usually been in bed for weeks or monihs before delivery, a circum- 
stance which might tend to produce well-noiu’ishcd infants. Possibly 
many of these babies have been more premature in Aveeks of gestation 
than the birth weight, s would indicate. One certainly sees the opposite 
condition fairly commonlj^ in the thin jiremature baby of the toxemic 
patient, Avhich, on the basis of weight alone, should be more premature 
than one would expect from the duration of pregnancy. Clifford states 
that these prematures of the toxemic patients, once they are bom alive, 
have as good a chance for survival a.s any premature. His chart actually 
shows that, the mortality among the prematures bom alive of toxemic 
mothci’S is slightly less than that of similar babies bom of presumably 
normal mothers, and much less than for those of any other group. Very 
likely this may be explained by the relatively greater maturity of the 
thin toxemic baby in actual weeks’ duration of pregnancy, in comparison 
with its birth weight. 

In Table III the conventional live pounds was used as the criterion of 
prematurity. Because it was suspected that the premature liabies of 
cardiac patients (the activities of whom have been greatly restricted 
during pregnancy) might be somervliat heavier than other prematures 
on a basis of weeks’ duration of pregnancy, the fetal moidality of all 
babies bom of ca,rdiac patients, regardless of the type of delivery, has 
been tabulated according to estimated rveeks’ duration of the pregnancy 
at the time of delivery. The result is seen in Table IV. 

The result of the tabulation in Table IV is surprisingly consistent. 
For comparison, the same data are presented for the mortality of these 
babies on a basis of birth Aveight. This may be seen in Table V. 

Comparing the tAvo tables, it Avould appear that estimated Aveeks’ dura- 
tion of pregnancy is a more reliable index of the chance of survival than 
the actual birth Aveight. The former should be considerably more re- 
liable than an csiimalc of the size of the baby in utero by palpation. 
For this reason it Avould appear that, at least Avhen the duration of the 
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'i’Auu; TV. Ni:onatai, Dkath ITatk fok Ar.t, JTA!;tt:B Boux Ai.tvj; or CAitniAC .Motiif,|!.s 
Bki/Atki) 'i'o Kktjmatkd Dijiiatiox or PnvaxAXcY at Tmt: or Dkmvkkv 


j 

ESTIMATED AVELIC.S' 

DlJItATTOX 

DELIVERY 

or PRE(iX.\XCV' AT 

TTi o2 WK. 

?>:J-34 

35-36 

•>7 VO 
•> / 'tiiS 

39-40 

Tjived 

1 4 

8 

20 

CO 
/ 1# 

372 

Died 

S 

5 

4 

;*5 

0 

Per c.eilt mortality 

07 

38 

17 

6 

0 


TAiiiyK V. Nfoxatai, TTfatji J?ati: >'on Ai,h Vimii.k Baiok-S' op CAitii/Ao ATothkhs 

lOXyATFD TO Biitrii AVniojiT 



_ - — . 

Biirrn 

AVEIGHT IX POUXD.H 

- 


LK.SS TIIAX 3 

3-4 

4-5 

5-6 

6 plus 

Lived 1 

0 

/) 

12 .52 

408 

Died 

o 

! - 

4 

S 

5 

O 

Per cent iiiorijility j 

j 100 

•M.4 

40 

8.77 

0.49 


preg-iiaiie.v ])y dato.s lias been consistent, with ob.stelric examinalion, the 
likelihood of survival may be more accurately prognosticated on the 
basis of Avecks’ duration of ])regnaney than by estimated weight of the 
baby. Whether the method of measuring tiie. occipitofrontal diameter of 
the fetal head in. \itero liy x-ray“ will be of greater prognostic value re- 
mains to be seen. On the basis of the results .sbonm in Table IV one may 
infer that the chance of survival is too small before the thirty-fifth week 
if the baby is to be seriously considered; the chance is reasonably good 
in the thirty-fifth and thirty-.sixth Aveeks; and after the thirty-sixth 
Aveck the chance of survival is excellent. 


5, THE nElyATlOX OP TVI’E OF niCI.lA'EKV TO THE I'ETAE MOKTALITV OF MATURE 

BAUIE-S 


There Avere 462 patients deliA'ered eitlier after the spontaneous onset 
of labor, or by elective cesarean section at term. The various typos of 
delivery and the fetal mortality of each are sIioavu in Table VT. 

TAiiiyE 'VI. The Fetai. AIortaeitv After tjie Various Tyj’E.s or Deeivhiy 


TOTAE DIS- 

ttpe of delivery babies charged 

DELIATJUKD AVELT. 

Normal 170 168 

Forceps (24 inidforcops) 210 20S 

Breecli extraction, version 24 21 

Cesarean at term 57 56 


STUiL- 

BORX 

“9 


1 

1 * 


DIED 


PER CEXT 
AtORTALITi' 


2 6.15 

0 0.95 

2 12..50 

0 1.75 


♦This stillbom baby was known to be dead before tlie operation which was done 
for abruptio placentae. Tims, the corrected fetal mortality for cesarean section at 
term for this series was nii. 


It Avill be seen from Table VI that the gross fetal mortality folloAving 
normal delivery is over six times that folloAving forceps. This does 
not present the case for normal deliveiy quite fairly, since there Avero 
among the nine stillbirths delivered normally five monsters and one 
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macerated i'etns. However, tlio felal mortality after forceps delivery 
of 0.9o per cent speaks strongly in favor of this method as a routine 
in all cases in wliich spontaneous delivery docs not occur within a few 
minutes after full dilatation is reached. There is much to be said for 
low forceps delivery from the standpoint of the cardiac mother. The 
bulk of the strenuous physical exertion of labor is expended in the ex- 
pulsive stage, after full dilatation has been reached. It would seem 
then that the use of low forceps to eliminate the exertion incident to 
the second stage of labor is a very reasonable precaution in patients 
with heart disease. Forceps delivery serves the best interests of both 
mother and baby. 

In view of the high fetal mortality among premature babies delivered 
by cesarean section, it is somewhat reassuring to find that among 57 
cesarean sections performed on cardiac patients at or near term, there 
was but one baby lost. This baby was kmoAvn to bo dead before the op- 
eration which was perfonned because of premature separation of the 
placenta. Excluding this one case, there Avcrc 56 consecutive cesarean 
sections at tern Avithout a fetal death. 


6. THE IM'’EUENCE OE DECOUPK.XSATIOX AT THE TIME OF DELIVERY UFOK 

FETAL MORTALITY 

It has been found by Clifford tliat the highest mortality among pre- 
mature babies is in that group delivered of decompensated cardiacs by 
cesarean section. He found that llic mortality rate in a small series 
of such babies atos about SO per cent. In this study, a patient aatts not 
considered to be decompensated unless she had at least persistent rales at 
the lung bases. The fetal mortality according to type of deliveiy and 
duration of pregnancy at the time of deliAmry is giAmn for the failure 
and nonfailurc groups in Table VIT. 

Table VII. The Ikfeajexce of Failure in Cardiacs at the Time of Delivery on 

THE Fate of the Baby 



DELIATCRED FROM 29 
TintOUGII So AVFJHvS 

DELIVERED AFTER 35 
WEEKS 


IN FAILURE 

NO FAILURE 

IN FAILURE 

NO FAILURE 

Pelvic Deliveries: 





Babies tliscliargeil alive and well 

o 

11 

21 

355 

Babies died 

0 

.3 

1 

0 

Babies stillborn i 

0 

2 1 

3 

8 

Total 

o 

16 

25 

363 

Fetal mortality 

0 

31% 

16% 

2.20% 

Cesarean Deliveries: 





Babies discharged alive and 
irell 

1 

3 

20 

64 

Babies died 

7 

7 

0 

4 

Babies stillborn 

0 

0 

0 

2 

Total 

8 

10 

20 

70 

Fetal mortality 

87.5% 

70.0% 

0% 

8.57% 
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Tlic niorlaliiy of 87.5 pei’ coiit in lliis scries for prematures delivered 
of (fardiac paticnls in failure by cesarean .section coiiGrms tlic findings 
of Clifford. However, the fetal moilality after pelvic delivery of moth- 
ers in failure was not so gi’cat as might have been anticipated. Strangely 
enough, tliere were t.wcnty babies who were delivered after the omset of 
the thirty -sixtli week by cesarean section of mothers in congestive failure. 
All of them survived. It should be mentioned that most of the patients 
in severe failure were delivered ])y cesarean .section, whereas in the 
group delivered through the pelvis the decompensation was usually mild. 
In the whole group of fifty-five patients delivered while in congestive 
failure, there were only five stillborn babies. 


COMMENT 

Study of the fetal mortality of this group of patients has brought out 
a number of points which parallel those already gleaned from investiga- 
tions of the matei’jial rj.sk in cardiac patients. The greatest fetal loss 
occurs in that rather small grouj) of patients with severe heart lesions, 
most of Avhom, had they sought, competent medical attention, could have 
been advised that their heart re.seiTe was too low to withstand the strain 
of pregnancy. An unexpectedly large number of these eardiac patients 
who have had medical attention have either had no advice as regards 
the risk of pregnancj', or have failed to heed such advice. On the other 
hand, patients with well-compensated heart disease, without historj’- of 
past failure or cmbarra.ssment, seem to tolerate pregnancy well under 
strict medical regime. For this large group of women the fetal mortality 
does not differ materially from that for normal subjects. 

There will probably always remain a borderline group whose past 
histories reveal no failure and no gross loss of reseiwe, who will fail 
for the lirot time in the middle of pregiiancy. Their babies are ex- 
tremely important, for most of them will never subsequently be in as 
good condition to withstand the strain of pregnancy. These patients 
usually fail some time after the twentieth week. With a rare exception, 
they improve to a varying extent under bed rest and ti’catment. A few 
do so poorly that one is obliged to disregard the baby and intenmpt 
pregnancy when improvement has become maximum. Another small 
group do so well that one may even send them home to be followed 
closelj’’ with instructions to lead a bed- and chair-life until near term. 

Then there is that great middle class: patients whose condition im- 
proves sufficiently that one feels warranted in watching them from day 
to day under hospital conditions until the baby is viable. These pa- 
tients present the greatest difficulty from the standpoint of fetal moifal- 
ity. The problems are two : Avhen has the baly a good chance for sur- 
vival and how shall the patient be delivered? As regards the viability 
of the baby, if the expected date of confinement is known with reason- 
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able certainty, it would appear that waiting until the thirty-sixth week, 
and if possible, the thirty-seventh, offers a more certain prognosis than 
estiinatioii of the size of the baby. In these cases in which the mother is 
on the edge of failure, but not in severe or gross failure, there would ap- 
])ea.r to be little likelihood that the baby will succumb to asphyxia in 
utcro. Of fifty-tivo patients delivered Avhile in congestive failure, there 
wore only five stillborn babies. The mothers of these babies were in 
severe failure. The choice of method of delivery is equally troublesome. 
As far as the baby alone is concerned, pelvic delivery which implies 
induction of labor is the method of choice. One hesitates to attempt the 
induction of labor on such a patient. Induced labors so far from term 
are often long and tiring and eardiae patients should not be subjected 
to such an ordeal. Rupture of the membranes is not infrequently in- 
elfeetual, and even bagging ma.y fail. Tlicrc are reports in the literature 
of artificial rupture of the membranes having been immediately fol- 
lowed by acute and fatal congestive failure in cardiac patients. On the 
other hand, in our past experience at least, cesarean section offers the 
poorest chance for tlic premature baby of the cardiac mother. Neverthe- 
less, certainly for primiparas, and probably also for multiparas whose 
condition does not permit of awaiting term delivery, cesarean section 
will doubtless remain the method of choice. It would appear that pre- 
mature babies do not tolerate well the moderate degree of asphjrxia in- 
cident to the combination of impaired maternal circulation and cesarean 
delivery. The iirognosis for babies boi-n after the thirty-fifth week of 
pregnancy when the mother is on the edge of. or in, mild congestive 
failure is very much brighter. The high fetal mortality which has 
been experienced in the past in this premature group can probably be 
reduced considerably by getting all patients whose cardiac condition 
allows consideration of the baby into or beyond the thirty-sixth week. 
Quick removal of the baby under local anesthesia or after a, minimum 
period of inhalation anesthesia without preliminary medication, espe- 
cially without morphia, may also aid in reducing these premature deaths. 

So far as the term babies of the compensated cai’diacs are concerned, 
nomal delivery, low forceps, and cesarean section all offer an excellent 
prognosis. In tins series low forceps had the least mortality with only 
two stillborn babies and no neonat al deaths in 210 deliveries. In view of 
the fact that forceps delivery takes most of the strain from the second 
stage of labor, it is equally to be recommended from the standpoint of 
the mother. 
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PiiiLii’ ]!. Smith, jM.I)., F.A.C.S., Evanston, TWi. 

(From the J)cp<n ti)u nl of Ohsictrlrit anti Ginueolofnj, Fvnnuton llospitnl and the 
Northircxti rn TJnh'nailii Medical School) 


U TEETNE liemorrhag’C in llic last triincsfor of pregnancy is one of 
llic most forniiclahle conipliealions M'illi Mhicli llic obstelrieian has 
io deal. It takes its place Avitli infection and toxemia, to make np the 
three main causes of matcnial death, -while the fetal mortality approaches 
50 per cent. Good results are very dejiendent upon a prompt diag- 
nosis and correct treatment instituted as soon :ls the diagnosis is made. 

It is our aim to individualize each ease and employ that method 
which seems best fitted to the case, rather than I’outine proeediu’es. 
Judgment and .skill thus exercised arc the factors which increase or de- 
crease the mortality rate. 

Bleeding in late pregnancy is of gi’cat. .significance and .should be re- 
garded as of the most serious nature until jn-oved othenvise. Therefore 
we should hospitalize a bleeding patient at once, get her grouped for 
blood transfusion, and establish a diagnosis. If the baby has not reached 
\aability and the bleeding is only slight, the treatment may be com- 
promised in some cases and the patient watched in the hospital. She 
should never be allowed to go home before she is delivered. Listed in 
this report is the case of a woman Avho bled only slightly and after a 
brief stay in the hospital, went home, only to retuni in a few days 
bleeding profusely and Avith the cciwLx dilated. She was quickly de- 
livered by version and extraction, the uteiais packed and venoclysis 
given, but she succumbed one and one-half hours after admittance. At- 
tention must be called to an observation recentlj^ made by Rucker d “A 
Avoman AAuth placenta previa rarely bleeds to death from her first hem- 
orrhage. ’ ’ 

A careful study has been made of the hemorrhage cases occuri’ing in 
the Obstetrical Depaidment of the Evanston Hospital OAmr a period of 
ten years, in order to judge the rc.sults of our management of this com- 
plication. 

The patients in the group presented include (A) those bleeding from 
a nonnaUy situated placenta AAhich we term “premature separation.” 
This is the ‘ ‘ abruptio placentae ’ ’ of DeLee,- and the ‘ ‘ ablatio placentae ’ ’ 
of Holmes and (B) those bleeding from a placenta situated near the 
cerAUcal os, in the dilating portion of the uterus as palpated, or seen on 
examination: “placenta previa.” 

*Read before the Chicag-o Gynecological Society, December 21, 1934. 
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This report does not include patients in whom bleeding resulted from 
trauma to the cervix, a placental separation during delivery, bleeding 
following vaginal examination, or late second stage l)leeding, but only 
those in which a definite diagnosis could be made. 

When a vaginal examination is necessary to establish a diagnosis or 
detennine the state of the ceiwix, it is resorted to, but only after every- 
thing is in readiness for rupture of the membranes, insertion of a. bag 
or version. There is no place in our plan of treatment for cervical pack- 
ing or vaginal tamponade. The value of such a procedure is question- 
able; it requires time and is too likely to lead to infection. Kellogg'^ 
in a recent report of 437 cases speaks rather strongly against such prac- 
tice. Rectal examination is also a dangerous practice if the case be one 
of placenta i^rcvia. Such an examination may start serious bleeding at. 
a time when one is not able to cope with it. 

During the ten-year period from January, 1924, to December, 1933, 
inclusive, there were 7,981 obsteti'ic patients admitted to the Evanston 
Hospital, among whom hemorrhage was a complication in 95 cases, or 
one out of every 84 eases (1.2 per cent). Of these 95 cases, 35 were 
due to premature separation of the placenta, and 60 resulted from 
placenta previa. Thus, the incidence of premature separation was 0.43 
per cent and of placenta previa was 0.75 per cent. 

Before considering our treatment of these cases I wish to point out a 
number of factors or conditions which must be considered before the 
choice of procedure is made. If the case be one of placenta previa the 
following deserve inuch consideration: (1) Condition of the patient, 
blood loss, shock, etc.; (2) tjqie of placenta previa; (3) state of the 
cervix; (4) parity and age; (5) period of gestation; (6) is the baby 
alive? (7) how many vaginal examinations? (8) are membranes vnp- 
tured and, if so, how long? (9) is the patient in labor and what is 
the progress? 

Should the case be one of premature separation, two additional factors 
must be considered; First, the amount of placental separation and the 
state of damage to the uterine musculature. The extravasation of blood 
into the wall of the uterus might be sufficient indication for termination 
by cesarean section and the removal of the uterus, without which certain 
patients %vill bleed to death when delivered from below. This vdll occur 
because of the loss of the power of contraction and notwithstanding 
packing, ergot, and pituitrin. We have not, however, in tliis small series 
had to remove the uterus because of such a severe state of apoplexy. 
Second, the degree of toxemia, if any. It is easily appreciated that a 
very slight separation in a nontoxic patient might be treated expectantly, 
while the same amount of separation in a severely toxic patient would be 
treated entirely differently. 
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'J’Aur.B T. Pbaoln'ta PjrKviA 


GuKes of ijliicciitu j)r<!vi;i 



00 


Priiniparas 


30 


MuKqmra.s 


43, 


A.A'crage age of j)ntiuj>ar.'iH 


211 


Average age of )inillij)aras 


32 


Placenta previa marginalis 


45 


Priniipanis 


34 


Ahiltiparas 


31 


3‘lncenta jirevia laterali.^ 


J] 


l^rimipnras 


5 


i^fiiltiparas 


0 


lhaconta previa totalis 


4 


Prirniparns 


0 


iMiiltiparas 


4 



T.\m,F. n. Pi/AcnKTA Pitf.viA. Ti:kat.\iks*t 


3’riniiparas 

1!) 

IC.vjiectant 

4 

Artificial rni)lure of jnoinlirnne.s 

G 

Tn,«crtion of bag 

O 

Braxton-Hicks version 

0 

Cesarean section 

7 

Ijow cervical 

7 

Clas.sical 

0 

Blood transfusions 

1 

lifultiparns 

41 

Expectant 

3 

Artificial rupture of membranes 

p 

Insertion of bag 

IS 

Braxton-IIicks version 

2 

Cesarean section 

9 

Low cervical 

4 

Classical 

n 

Blond transfusions 

4 

Table III. Placexta Previa. Besults 

JIaternal dcatlis 

2 

!^^atel•^al mortalitA' 

3.3% 

Total fetal deaths 

20 

(Including all babies dying in first two weeks) 


Petal mortality 

33.3% 

Corrected fetal mortality 

25.0% 

(Excluding monsters and those below 7 months) 


Morbidity 

21.0% 


It will be noted in Table III that cesarean section was done in sixteen 
of the sixty cases of placenta previa, an incidence of 26.6 per cent. The 
cases terminated by this method Avere those of placenta previa totalis, 
and those AAdth an nneffaced, rigid cervix Avith a living babJ^ At or 
near term the fetal mortality is reduced nearly 100 per cent Avhen 
placenta previa is treated by cesarean section. Three of onr section 
babies, hoAvever, Avere definitely premature and failed to survive. Be- 
cause of the frequency of fetal monstrosities in placenta previa, A\4iich 
AAms first pointed out by Greenhill,^“ one must, in the interest of the baby. 
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make eveiy reasonalile effort to rule it out before an abdominal section. 
Five of the sixteen sections %vere classical operations, although we have 
almost given up tlie classical section; twelve classical operations were 
done in 1924, but none were done in 1932, 1933, or 1934. We do not 
feel that placenta previa is a contraindication to the low operation. This 
view is held by Daily ,= GreenhilF and DeLce,* while SiegeP on the other 
hand, reports 101 eases in v.-hich only one low cciwical was done. 

It is our xiractice, if a woman is admitted in labor with the bleeding 
controlled by the x'.>rescnting xmrt, to treat her cxxicctantly and with 
sipiportive measures, aitificially rupturing the membranes if they arc 
intact. Often one finds on first examination a cei'vix which will very 
shortly xiermit delivery. If sxiontancous delivery docs not occur it can 
be accomplished by forceps or version. Podalic version and extraction 
was done eleven times and seven women were delivered ndth forcep.s. 

Wc restrict employment of a bag to control the bleeding, chiefly to the 
marginal type of iilacenta in'evia and rarely use it in a primipara. In 
only two primiparas were bags used. Both these babies were lost. 

Bra-xton-Hicks vereion was done in two cases. These were both mnlti- 
paras with a marginal type of placenta previa and in the one case the 
viability of the baby was questionable, while in the second case the baby 
was small and there were no fetal heart tones. We believe it should be 
restricted to cases of this character. 

In all cases delivered from below the xflccenta is manually removed 
if there is continued bleeding. This was done in nine of the cases re- 
liorted. Uterine and vaginal packing was used in ten eases. The cervix 
and vagina arc routinely inspected for tears and while tlie records make 
note of several cervical tears, there were no deep ones through the 
placental site or into the broad ligament — a condition x’csulting most 
often from manual dilatation or delivery through an undilated cervix. 

Blood transfusions wei’e done in five of the cases reported. Fluids 
under the sldn and by venoclysis have been used in nearly all the 
patients. Gum acacia solution in readiness for immediate use is al- 
waj's on hand in the maternity. It is of great value in combating shock 
and temporarily raising the blood pressure. I feel sure it aided ma- 
terially in saving the lives of two of my patients, both of whom were 
admitted in a severe state of shock. The solution was given in- 
travenously, while a bag was being put in and arrangements for trans- 
fusion made. 

The maternal mortality of two in sixty cases (3.3 per cent) includes 
a multipara readmitted to the hospital with moderate .bleeding and 
the ceiwix dilated. She was immediately delivered by version and ex- 
traction, packed and fluids given and, wlnle a donor was in readiness, 
she died before blood could lie given. The second case was a para ii, 
at term, who, after bleeding slightly for three hours with the membranes 
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rupl.iired, line! a liaor iiiserfed wJiieh controlled the bleeding. Shortly fol- 
lowing its expulsion .she wa.s delivered by ver.sion and extraction and the 
nteru.s packed. The packing failed to control the bleeding and the 
])atient died a .short time after delivery. 


T-hc fetal mortality oi 25 ])er cent (inelnding babies dead on admis- 
sion) in the sixty cases rejiorlcd compares favorably with other recent 
reports. 

The morbidity in the series is 23 .G per cent following the standard 
set by tbe American College of Surgeons and the British i\ledieal Asso- 


ciation. 


T/.nr.K IV. PrtKMATunr, .'Ski'akation- 


Cnse.s of sopanUion 

Primij)!iriis 

!Mulf.ij):irns 

Average age of iniiniiiara.s 

Average .ngc of iiuiltipr.ras 

Cases of foxomia 

History of injury 

Number of total scparatioti 

External bleeding occurred 

Petal heart tones absent on admi.ssion or dis- 
appeared before delivery 

.15 

in 

20 

28 

rsi 

c 

1 

0 

on 

IG 

Tabi/e V. PiUvjrATUUE Sebaratiox. Tkeat.mekt axi> 

Pesuj.ts 

Expectant 

13 

Artificial rupture of mcnibranes 

10 

Insertion of bag 

4 

Cesarean section 

8 

Low cervical 

4 

Classical 

4 

Blood transfusions 

4 

Bemoval of uterus 

0 

i^Iatcrnal deaths 

1 

Maternal mortality 

3% (0.02GS) 

Total fetal mortality 

62% 

Corrected fetal mortality 

26% 

(This includes cases where no F.II.T. were heard 
on admission. It excludes babies below seven 
months and one anatomical anomaly) 

Alorbidity 

14.3% 


While this sei’ics of premature separation is small, several things of 
interest are noted : First, the low incidence of toxemia, six out of thirty- 
five cases; and second, that external bleeding occurred in all patients; 
aiid last, there was one patient who had the complication -with two suc- 
cessive pregiiancies — both were intermpted by cesarean section and in 
neither Avas a live baby obtained. 

Our diagnosis in the mild cases was based ijpon the hemorrhage, tender- 
ness and rigiditj’-, occasionally a .sudden change in the character of the 
labor. In a foAV instances it AA’as not definitely made until placenta 
previa had been ruled out by vaginal examination. The diagnosis, when 
the separation was more extensive, was made on tlie classical findings 
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of severe pain, marked rigidity of the nlerus, fetal asphyxia, shock and 
increasing anemia. The onleome in any case rests upon tlie early 
recognition of the separation, its extent, the damage to the uterine 
musculature and the method used in treating it. 

In the consideration of the treatment, I should like to point out that 
no uniform plan has liccn follon'cd. For the most part the mild cases 
mere treated expectantly and the severe eases by abdominal section. We 
have tried to keep in mind that it is not vise to lie influenced too much 
by the baby's velfare, because of the very high fetal mortality. Bar- 
tholomem^ reports 83.5 per cent mortality, Davis and IMcGee^*’ 59.7 per 
cent, Polald^ 87.5 per cent, and Wilson’- 92.5 per cent. 

Nearly one-half of the patients of our seiics mere treated exjiectantly, 
many because there mas only a mild separation in the course of lalior 
and othei-s because labor began vith tlie onset of the symptoms of 
separation and progress mas normal, mithout signs of increasing separa- 
tion or fetal distress. With a change in the character of the pains, more 
bleeding and fetal asphyxia, more active treatment is begun. If the 
ceimix is dilated and the head engaged, forceps delivery is done; if the 
head is unengaged, version is done. Nine of these patients mere thus 
delivered: four by version and extraction and live by forceps. 

Cesarean section mas done eight times. It is restricted chiefly to 
patients not in labor and in mhom there is mucli bleeding, shock and 
uterine damage. With proper supportive measures of blood transfusions, 
fluids by vein, morphia, etc., me believe cesarean section offers the best 
hope in the interest of the mother. 

The third stage has been treated much in the manner as the treatment 
described for placenta, previa; the iilaccnta being manually removed 
for continued bleeding, and uterine and vaginal packing used in those 
cases mliere bleeding mas not controlled or mlicre there mas doubt as 
to the ability of the uterus to remain contracted. 

The one death in the thirty iiaticiits noth abruptio placentae resulted 
from a ruptured aneuiysm of the splenic artery mith retroperitoneal 
and intraabdominal hemorrhage. This moman had been delivered a short 
time before by vaginal hysterotomy for premature detachment of the 
placenta. 

SUMMARY 

This study suggests that a fair percentage of the hemorrhages in late 
pregnancy may be treated expectantly mith success. 

An early diagnosis, the combating of shock and anemia by fluids and 
blood transfusions together mith immediate treatment is essential for 
good I’esults. 

While cesarean section is the best treatment in selected cases, it should 
not be advocated as routine treatment. The lorn cervical cesarean section 
is not contraindicated in either placenta previa or premature separation. 
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SOME PROBLEDIS IN PREGNANCY AND DIABETES'" 

An AnaijYSis oe 20 Pregnancies in 17 Patient.s and a Preiaminary 
Report on 238 Collected Cases in the Literature 

David W. Krataer, M.D., Piiii.ADELpniA, Pa. 

(From the Medical and Ohstctrical Departments, Jefferson Medical College) 

T he problems involved in diabetes and pregnancy liavc been fre- 
quently discussed in the literature. Since the advent of insulin, 
thei’c is a prevailing opinion that the dangers arising in a pregnant dia- 
betic individual may be minimi^.cd. Some intimate that diabetes mellitus 
should not be considered a contraindication to pregnancy. This again 
raises the question, shall we or shall we not advise a diabetic individual 
to undertake the responsibility of having a child? It is vith this object 
that the author presents some of the aspects of diabetes and pregnancy, 
reports a study of tlie results of twenty pi’egnancies in seventeen patients 
and also an analysis of 238 collected cases from the literature. A survey 
on a larger scale will be published later. 

The difhculties presented in a diabetic patient Muth pregnancy may be 
explained by a combination of circumstances worldng against the pa- 
tient. We have to consider the disturbances that pi’egnancy may exert 
upon the diabetes, and, on the other hand, the influences of the diabetes 
upon the mother and child. 

EFFECTS OF PREGNANCY UPON DIABETES 

Before discussing this, a word or two about the minor derangements 
of the caiiiohydrate metabolism in the pregnant nondiabetic patient. 
Here the presence of sugar in the urine is not unusual. It may be 
transient or the glycosuria may persist. A vast majority of these pa- 
tients have a normal blood sugar. As a rule the glycosuria disappears 

•Bead, by invitation, at a meeting- of the Obstetrical Society of Pliiladelphia, Nov. 

1 , 1934 . 
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Y-itli the termination of the pregnancy. However, occasionally one 
meets with cases in which diabetes mellitns develops during the period 
of gestation. 

Joslim onipUasizcs the significance oi glycosuria iu pregnancy and the possibility 
of diabetes developing at this time. lie recorded thirty-three such cases out of 
fifty-eight diabetics. These figures are rather high as diabetes complicating preg- 
nancy is a rare occurrence. First, c in an examination of 1,000 consecutive records 
at the Jewish Maternity Hospital in Philadelphia, found only one case of diabetes 
developing during pregnancy, nirst,s in a survey of 5,000 pregnancies at the Preston 
Retreat in Philadelphia, reported only one case. 

INFLUENCES OF PREGNLVNCY UPON ONE WHO IS .U..READY DUBETIC 

Here tlie opinion is decidedly divided. Some are convinced that the 
diabetic condition may improve. On tlie other liand, while it is true that 
there may he an improvement of the tolerance during certain months of 
the pregnancy, there may be a decided lowered tolerance for starches 
necessitating increased insulin dosage, in other stages of gestation. 
This dissimilarity of views likewise exists in the period after pregnancy. 

The improvement of the diabetes is attributed by many to the added 
secretion from the fetal pancreas. In favor of this argument are the 
works of Carlson'* and others who noticed hyperplastic changes of the 
islands of Langerhans, both in animals as well as in tlie liuman fetal 
pancreas. Against this view is the fact tliat this does not exist in all 
cases. Ambard*^ and Morrison*’’ have found hbrotic cliangcs in the pan- 
creas in some cases, and there are occasional reports of a newborn child 
djdng from dialietes. If the presence of fetal insulin were so essential 
to the mother, would we not expect to increase the dose of insulin to 
supplement for the lack of the fetal secretion after delivery? This is 
not borne out clinically. If anything, the mother must be carefully 
watched, and it maj' be necessary to diminish promptly the insulin dosage 
in order to avoid severe hypoglyecmie reactions. 

It is quite possible that the explanation for any improvement may be 
the result of closer observation and better cooperation on the part of 
the patient, particularly when insulin is administered. The possibility 
of the fetus utilizing some of the available carbohydrates may also be 
mentioned. 

The behavior of the diabetes during pregnancy is shown in Table I. 
Of the 110 available records, 52 showed improvement, 32 were worse, 
and 26' were unchanged. 

The future eoui’se of the diabetic condition cannot be definitely evalu- 
ated. In some cases which were observed, a mild form of diabetes, easily 
controlled by diet, subsequently required insulin. On the other hand, 
in some severe eases the diabetic condition may be unaltered, even after 
trying experiences during the pregnancy and labor. However, one can- 
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not attribute the ])i’ogre.s.s of the disease to the pregnancy. It may be 
due to neglect or failure to adliere to the diet. 

Coma may come on .suddenly with little warning. It wa.s encountereci 
in two of our .scrie.s of twenty pregnancies (10 per cent). There were 
eleven cases reported in the collect ed series. 


'J'Ama: ]., ST.\risTu;.s or 2,'}8 ParasAsriKH 
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jicidoms is probably far more common than is generally supposed. It 
ma 3 ' exist with few or no symptoms ai\d may exj)lain some of the cases 
of coma that are ])recipitalcd with no apparent cause. An illustration 
of this fact ma.y be gleaned from a record of a .voung severe diabetic 
who suddenl.v dcvclo])cd coma in the eighth month of her pregnancJ^ 
Two 3 ’ears later, while in the hosiiital for routine study during her sec- 
ond pregnane}', a severe acidosis was discovci'cd with the COj as low 
as 28. There were absolutcl}' no .symptoms nor was there anj' discom- 
fort, The acidosis Avas vigorouslj* treated and the CO, raised to 42. She 
subscquentl.v was delivered of a live child. 

Effects of diahcics 'iq^on- the x>rcrinaiicy maj’ be manifested in the 
mother and in the child. Comjdications ma.v appear in the form of mis- 
caiTiages, abortions, thcrajieutic abortions, the necessit.v for induction 
of labor before term and lydramnios. jilanifeslations in the child will 
be discu.ssed separately. 

Miscarriage or abortions maj' result from the acidosis or maj' be due 
to some change, not clcaii}^ understood, in the reprodiietive organs that 
often exists in the diabetic patient. This .statement is based on the AveU- 
Imown fact that there ma}' be menstrual disturbances in the young dia- 
betic and sterility is not at all lUACcmmon. 

There AA’^ere five abortions, including tAVo therapeutic abortions, out of 
twenty pregnancies (25 per cent) in our series. Skipper' reported 
tAvelve abortions, tA\'o of Avhich Avere therapeutic, in a scries of thirty- 
seven pregnancies (32 per cent), Avhile Joslin mentioned thirteen in his 
series of eighty-nine pregnancies (14 per cent). Induction of labor may 
be necessary in the later months of pregnanej^ if the diabetic acidosis 
becomes extreme or if there is coma Avhich cannot be controlled bj’’ in- 
sulin. This procedure maj’’ be necessary to save the life of the mother. 

Induction may also be performed in an attempt to deliver a live 
child, especially if there is a liistory of a stillborn child in previous 
pregnancies. 
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JI l/dra7n.mos : Regardless of the nature of this fluid, B'hether it he a 
secretion of the ainuiotic meiuhrane or a urinary excretion from the 
fetus, it is an accepted fact that an excessive amount of anmiotic fluid 
is not infrequent in diabetics. Skipper found an incidence of 27 per 
cent, but since the use of insulin, these figures have been reduced to 11 
per cent. 

JlypogUjccmic Reactions: Hypoglycemic shock should also be kept in 
mind as this may endanger both the life of the mother and the child. 
Some feel that occasionally it may be responsible for fetal death. It 
also may jeopardize the life of the mother, particularly when there is 
danger of the condition’s being unrecognized and mistaken for diabetic 
coma and treated accordingly. The added insulin may prove fatal. 

Effect Upon Delivery . — ^iMthougli various possibilities have been men- 
tioned above whereby labor may be preci])itated and pregnancy dis- 
turbed, Ave may say that in patients wlio have been carried along success- 
fully to teiTU by sldllful management, the delivery need not be anj’' more 
complicated than one may expect in nondiabetic patients. The danger 
of infection is not necessarily increased. The only possible difference 
may be a someivhat prolonged labor due to an overweight child. 

Effect of diabetes upon the child is more or less interwoven with the 
effects upon the mother. Fetal mortality should embrace miscarriages, 
abortions, therapeutic abortions, and stillbirths, and some insist that 
deaths occurring witliin one to three days after delivery should be in- 
cluded. The high death rate is due to various causes, most important 
of which are acidosis and coma, hjqpoglycemic reactions, an overweight 
fetus, possible changes in the reproductive organs ivliich may account 
for some of the miscarriages early in the pregnancy, and occasionally 
to diabetes itself. 

Statistics show that the death rate of the child ranges from 37 to 
65 per cent, the collective figures shoiving an average of 43 per cent. 
The largest group comes under the heading of stillbirths, which deserves 
some comment. 

Stillbirths: The incidence of .stillbirths in diabetics varies. In our 
records there Avere sixty stillbirths out of 238 pregnancies (25 per cent). 
The exact cause of death is not clear. Acidosis is the most likely ex- 
planation. HoAvever, there may be other contributory factors, either 
toxic, metabolic, or endocrine. It is presumed that carelessness upon 
the pari; of the patient and failure to cany out the diet rigidly are re- 
sponsible for this unfortunate condition. In some cases, stillbirths oc- 
cur despite the cooperation of the patient and sldllful medical care. 

The fetus evidently dies late in the coui'se of the pregnancy. Petal 
heart sounds may be heard until the second or third Aveek prior to the 
expected time of biiih. Jlypocflycomic shock in the newborn must be 
kept in mind. The hyperplasia of the islands of Langerhans seen in 
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some wises may be instrunicnlril in jivoducing liypoglyceinic reactions 
after liirtli, unless tlic eliild is given carbohydrates, Tliis may explain 
some of Ihc deaths occurring shorlly after delivciy, 

OvenUveXopmeni : An overweight child is frcijiicntly found in dia- 
betes. 'I’his is so prevalent that even in nondiabetics the birth of an 
overgrown child suggests an investigation of the carbohydrate metabo- 
lism of the mother. This ovcrdcvclojimcnt of the fetus is most likely 
due to the hy])ei’glyeemia of the mother. It is also possible that the 
normal pituit ary function may be intluenced in some way, thereby bring- 
ing about an increased skeletal develojnncnt. The significance of an 
overweight child is obvious. It makes labor more difficult and ])ro- 
longed, thereby increasing the liability to trauma duilng birth. 

ConymUal Dinhcics: A hcrcditaiy tendency to diabetes is said to 
occur in from 16 to 35 per cent of the children. One may assume that 
this influence would be noticeable in the newborn child. Fortunately, 
this does not exist., as only two or three eases have been reported in 
wliicli diabetes was discovered at birth or a fcAV days after delivery. 
While® found only one case in 350 pregnancies of diabetic women in 
Avhicli the child developed diabetes at the age of five years. 

Prognosis . — ^We will confine mu’sclves lo the mortality statistics per- 
taining to mot boi’ and cliild. 

In the author's series of twenty pregnancies, llicre were no deaths 
during pregnancy; two died within a year after birth. In a collected 
group of 238 preguaucios gathered from the literature, there were eight 
maternal deaths during pregnancy and the puerperinm, seven died 
nothin one year and nineteen more up to three years, giving a total 
mortality rate of 34.2 per cent. This is practically in accord with 
Skipper’s figures of 32.7 per cent in a collected series of 118 cases. A 
comparison of these figures based on the rate per 1,000 total births, with 
statistics®’ in nondiabetics is aiTangcd in Table II. The significance 
of these fig-ui-cs is obvious. Comparing tlie diabetic mortality with the 
general puerperal dcatli rate, the liability was about six times greater 
when we consider only the group of diabetic deaths occiun’ing during 

TABiiE II. Showing Matekxae Deaths in 238 PKEGNANaEs Compared With 
Average PuekperaIi Death Pate in Philadeephia and Penxsvia’Ania 
Prom 1929 to 1933 (Inceusive) and the Continentae 
United States 
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progiiaiicy and the piicTporiiini. TJie liability is even greater when we 
consider the total number of deaths np to the tlircc-year peiiod. The 
eanses of deatli arc usually diabetic coma or heart failure. 

Fcial Morfahiij; There wore 11.4 live Ihrlhs out of 238 pregnancies 
(47 per cent), equivalent to 470 in 1,000 total births. Compare these 
figures with the average of 93.7 per cent in Philadelphia and somewhat 
less than the 96 per cent in Pennsylvania (Table III). In the diabetic 


Tablk III. Showing the Nu.mber of Live Births and Stillborn in Diabetics 
Compared With the Avei:age Living Births and Stillborn in Phila- 
delphia AND Pennsylvania From 1929 to 1933 (inclusive) 
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g'l’oup, one out. of every five pregnancies may be a stillbirth, whereas only 
one in twenty-five occurs in nondiabetics. The diabetic liability is evi- 
dently five times greater than the ordinary pregnancy. 

Management of Diabetes and Pregnaneg . — The patient should be im- 
pressed with the necessity of cooperating faithfully, adhering to the 
diet and general care. 

Frequent observations with routine urine and blood examinations 
should be made. Hnierglyccmia should always be controlled. 

The diet should bo ample for the mother’s needs, but it is important 
to avoid overweight, having in mind the tendency to bear an overde- 
veloped fetus. 

In later months, hospitalisation is advisable, even if only for two or 
three daj'S, so as to make thorough studies for acidosis and to standardize 
insulin dosage. Acidosis may exist without apparent signs or symptoms. 

Coma may be precipitated without warning. It should be treated 
vigorously with insulin and, if there is no prompt response, the ad- 
visability of cmptjdng the uterus should be considered. 

Induction of labor may be necessary in the late months of preg- 
nancy if diabetic coma appears and is resistant to treatment. Labor 
may be induced before term in an attempt to deliver a live child when 
there is a history of previous stillbirths. 

Method of Delivery: If the patient’s condition is satisfactory, the 
natural delivery is preferable. There is no contraindication to a brief 
gas anesthesia if desired. Cesarean section has been advocated by some 
as the method of choice because it is a rapid means of delivery. It cer- 
tainly is preferred when the patient requires assistance during labor. 
Spinal or gas anesthesia is far safer than ether or chloroform which 
have a tendency to induce or aggravate acidosis. 
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If laparotomy must be performed, tlic fiuestiou of bringing about 
sterility should be kept in mind. This subject has been discussed by 
some maters in recent literature. 

Management of Posiparlnrient Period: Careful obsein^ation of insulin 
dosage and the blood sugar must be carried out. Hypoglycemic shock 
and coma arc always possible developments and sometimes it is difficult, 
off hand, to differentiate between the two ndthout proper blood studies. 

"WHicn lactation sets in, the hlood. sugar may drop and the dose of in- 
sulin must he diminished promptly. This may be a temporary change. 
Later, the full dose of imsulin may again be necessaiy. 

Should the diabetic mother nurse her child? I do not see any ob- 
jection to this, nor is there any danger if the mother’s condition permits. 
However, I do think it Avill be to her advantage if the responsibility 
of breast feeding can be obviated. 

The child should be carefully watched, especially for the first few days 
afler biidh, for the possibility of hj^ioglycemic shock, 

SUMMARY AND CONCLUSIONS 

The influence of pregnancy upon diabetes varies. There may be im- 
provement at some period of gestation. Some attribute the increased 
tolerance to the added insulin secretion from the fetus. However, this 
explanation is more conjecture than one based upon scientific or clinical 
facts. 

Acidosis may exist in the later months of pregnancy 'vrithout sj^mptoms 
or signs. 

Coma is relatively infrequent but may develop suddenly in the late 
months of pi’egnancy. 

Diabetes maj’- influence the course of pregnancy by causing miscar- 
riages, or abortions, necessitating therapeutic abortions or making induc- 
tion of labor advisable before tcim to save the mother or the cliild. 

Hydramnios is, relatively, a frequent oecuiTence in diabetes, ranging 
from a former percentage of 27 to 11 since the use of insulin. 

The materaal death rate in diabetics is comparatively high. There 
were eight deaths during pregnancy and the puerperal period in 238 
pregnancies. The equivalent rate per 1,000 total births would be 33.6 
compared with the 5.7 in Peimsylvania and 6.46 in the Continental 
United States. If the rate included those who died within one to three 
years after birth, the figures would be comparatively higher, 79 per 
1,000 births. 

Fetal Statistics: There were 114 live births in 238 pregnancies 
(47 per cent) compared to 96 per cent live births in Pennsylvania in 
nondiabetics. Stillbii’ths ai’e frequent occurrences in diabetics. There 
were fiifty-one in the series of 238 pregnancies, or 21 per cent, compared 
to 4.2 per cent in Philadelphia statistics for nondiabetics. 
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Tlie question as to how wo arc io advise diahciics who desire children 
cannot be answeTed ■\vitliout taldng into consideration the condition of 
the patient and lier abilit.y to cooperate fully ndth the physician. 
The patient and family .should be informed of the added risks, the 
likelihood of complications dninng pregnancy, plus the diminished 
chances of having a lii'c child. However, there is always the pos- 
sibility of going sucecs-sfully to term if she is careful with her diet and 
if adequate insulin is administered. Treatment must be instituted eai’ly 
and maintained throughout the jiregnancy. 

The outlook for a mild or even moderately severe diabetic patient is 
fairly good provided the patient observes the rules. With the severe 
diabetic, the margin of safety is too narrow. Although these patients 
may go through the period of gestation without mishap, there is the con- 
stant danger of acidosis, and coma is always a menace. 

In conclusion, the successful termination of pregnancy in a diabetic 
patient will depend upon the sevei'it}* of the disease, frequent i?eriodic 
examinations throughout the period of gestation, faithful adherence to 
the diabetic regime, and the sldllful management of the case both by 
the obstetrician and the intciTiist 

Tho author •\vislies to express his grateful achnowlcdgmcnt to Drs. P. B. Bland, 
P. ‘Williams, and J. ‘U'‘alkcr for tlieir courtesies and privileges in observing patients 
on their services. 
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CANCER OF THE UTERUS IN CJIIEDHOOD 
llAHorji) A. Lookiiaut, M.D., Ckdau Rapids, Iowa 

^ ANGER in tlie early ago groups is generally considered to 1)0 quite rare and, 
from a statistical point of view, this is true. ^Many of tlie signs and syinptoras, 
wliich, if they occurred in an older person wouM arouse the suspicion of malignancy 
and lead to proper confirmatory or climinatory diagnostic procedures, are explained 
by us as duo to more common pathologic and functional entities. 

Of the various childliood neoplasms, with the exception of those very obvious 
malignancies of the skin and the lymphangiomatous or hemangiomatous groups, 
tliosc of the osseous system arc probably le.'S often missed. Giant cell tumors, 
intracranial neoplasms, as well as the bone sarcomas, b}' their early objective man- 
ifestations, arc comparatively easy to diagnose. The hypernephroma, or as some 
prefer to call a ])robably closely related tumor now, the renal adenocarcinoma, with 
the symptoms of hematuria, and rapidly developing abdominal tumor, arc not so long 
overlooked. 

In this paper we are confining our lemarks chiefly to neoplasms of the female 
genital tract, and particularly to the uterus. 

D. n., was referred on June Ifl, lOSfl, at the age of two years and three months, 
ndtli a complaint of vaginal bleeding and irritating vaginal discharge. Slie was 
first seen by a doctor on May 3, 1032, when fourteen months of age, and had liad 
vaginal bleeding for two days. Smear at that time was negative, and she was put 
on argjTol instillations. Wlicn seen again on June 14, 1032, the bleeding had com- 
pletely ceased, and a moderate discharge was present, which was again present on 
subsequent visits. Smears again were negative, and cleansing irrigations and instilla- 
tions were advised. The mother then reported a recurrence of the vaginal bleeding 
on June 10, 1033, She was referred to us at that time. 

The discharge had become foul in June, 1032, and remained so, increasing and 
decreasing throughout the twelve months. On June IS, tliorc had been passage of 
bright red blood, witli clots, from the vagina. 

Family history was negative: three sisters and one brother all alive and well; 
no tuberculosis, syphilis, diabetes, malignancy, hemophilia, or other unusual tendencies 
in the family history. 

Birth and development were normal until onset of present illness. 

The child was well nourished and well developed. Genitalia externally were red- 
dened, with some hypertrophy of clitoris and labia majora; no adhesions. Urethra 
normal and hymen intact. 

Probing of the vagina revealed no palpable foreign body, or undue resistance. 
Speculum examination in office not satisfactory. Rectal examination sliowed a 
rounded body, about the size of a small hen’s egg, which gave the impression of 
being an enlarged uterus. 

Smears were negative for gram-negative intra- or extracellular diiflococci. -A- 
tentative diagnosis was made of either endometritis, endocervicitis (nonspecific), 
or perimetritis. Possibility of precocious menstruation. Warm boric acid douches 
were given, alternating ndtli zinc sulphate and tannic acid. 

She was ne.xt seen on July 1, 1933, discharge the same, with an exacerbation of 
the bleeding. Sleep good; bowels and bladder negative. No urinary disturbances. 
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Oil July 6, 1933, uuder ctlicv anesthesia a bimanual rectoabdominal examination 
was done. The same sort of mass was outlined as before, but with more distinction j 
it seemed to be about apiicot-sizod, and involved the left half of the corpus and 
cervix uteri; was loosely attached anteriorly in the direction of the left horizontal 
pubic ramus; not lluctuant; but. firm and fibrous. During, and after the examination, 
a few clots of dark blood escaped from the vagina. 

A left mcdiolaleral cjiisiotomy. hymcnolomy, and digital examination done: 
the mass seemed to bo a part, of the cervix, and invading the left fornix. Biopsy 
was taken from the anterior cervical lip, and also from a pedunculated mass of 
fibrous tissue in the left vaginal fornix. 

Patient made good recovery from the operation and returned home. 

Faihologic llcport. — “Carcinoma,” or, iiossibly, a “carcinosarcoma.” After dis- 
cussing the case with the parents, and roentgenologist, it was decided to give the 



Fig., 1. Show.s a low power magnification of the infantile onclonietrium, with 

infiltration of carcinoma, cells between the acini and down growtli into tlie myome- 
trium. 

Pig. 2. A low power view, .showing widespread infiltration of the cancer cells into 

the mvometrium ; practically no acinar arrangement seen ; many mitotic ngures. 


child a course of deep x-ray therapy, and if possible, extirpation of the mass might 
be considered later. 

Between July 11, 1933, and Aug. 30, 1933, she was given a total irradiation 
of 1,100 roentgens, divided in six doses, throe to the ventral part and three to the 
dorsal. 

The patient was next seen on Sept. 23, 1933; she had been feeling good prior 
to this time, gaining weight. Recently she had been crying at night, and bleeding 
recurred on Sept. 22, 1933, passing about one ounce of bright blood from the 
vagina. Rectal examination revealed a definite decrease in size of the mass, which 
was now estimated at two-thirds of the original size, but still stony hard. It was 
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slightly more jnovuhli; than on the previous examinations. 
Aveight unehaiige.]. Temperatnro 00.9% axillary. She 
tincture of opium for pain. 


The appetite Avas good; 
Avas given c.ainphorated 


On Oct. 21, 3939, urinary Rymi)toms devtdoped, Avith dy.siiria, retention, difficulty 
in starting .stream, and passage of very small nmouht.s frequently. Catheterization 
revealed a residual of 300 e.e. of darh, concentrated, cloudy urine (Sp, gr. 1.042). 
The child Avas passing quantities of blond each day, both from the vagina, and in 
the urine, and daily catheterization Avas done, Avith residual urine from l.'iO to 300 
c.c. each time. Otie per cent mercurochromc Avas imstilled into the bladder after 
washing it out Avith boric acid and normal s.'dino solution. 

From then on the cour.se Avas ra])!dly doAvnhill, with loss of Aveight and appetite, 
])rogrcssivc anemia, and finally death on Noa', 3, 1933. 



Fig. 3. — Low poAver shoAving in\'asion of malignant cells into mu.scle .structure AA’ith 
little stroma and considerable attempts at glandular fonnation. 

Pig. 4. — Section from paplllaiy groAvth on tlie posterior wall of tlie urinarj' bladder. 


Kccropsy Ecporl . — ^Liver Avas light- colored, but no other evident changes; kid- 
neys large, light colored, and showed moderate fetal lobidations. Marked cloudy 
sAA-elling and moderate lij'droncphrosis. No CA-ident changes in the spleen, pan- 
creas, adrenals, and intestines. A few small tumor-like nodules in. the lower part 
of the mesentery. 

TJrina-iy- bladder: Avail 4 to G mm. thick. There Avas a soft tumor mass on the 
anterior surface of the posterior Avail, immediately above the trigone. This Avas 
3.5 by 2.5 by 2 cm. thick, Tlie tumor Avas spongj-. 

The uterus Avas 7 cm. long, 5 cm, broad; the Avail AA-as 2 cm. thick, and the cavity 
of the uterus Avas filled with blac-k purulent fluid. There Avas considerable diffuse 
scarring and tumor growth in the wall. 

Microscopic sections of the Avail of the uterus showed the inner portion to consist 
of irregular masses of glandular epithelial cells. There Avas considerable diffuse 
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seal ring’ of tlio ivall of the uterus. Many of the epithelial cells of the mucosa ivere 
(Icgeneratcd and necrotic. Very few Avere free from degeneration. The tumor cells 
of the bladder consisted of glandular epithelial cells occurring in tubules, and in 
papillary arrangement. There Avere a few mitotic figures in these cells. The 
small nodules in the mesentery consisted of Ijnnph nodes containing small masses of 
glandular epithelial cells. 

There was marked cloudy swelling and hydronephrosis of the kidneys. There 
were many small hemorrhages, and many round cells and leucocytes in the pelvic 
portion of the kidneys. The liver showed a moderate amount of fatty changes, 
and many round colls in the portal spaces. 

Anatomic Diagnosis . — Carcinoma of the uterus, with extension to adjacent struc- 
tures, and metastasis to mescnteiy, h.vpogastric, iliac, and inguinal nodes; acute and 
chronic cystitis; acute nephritis and hydronephrosis; fatty changes, and cloudy 
swelling of the livei’. 




Pi&s. Xi and G. — Oil immersion majjnlflcation of the malignant tissue in the uterine 
walls, showing many mitotic figures, much degeneration and necrosis seen. 


During the last three weeks of life the moss became palpable abdominally, and 
extended about two fingerbreadths above tho symphysis, and to the loft of the mid- 
line. The weight loss was progressive, and the last weiglit, about one week before 
death, was 21% pounds. 

Dr. James Ewing gf Now York examined the sections and gives the following 
opinion: “an adenocarcinoma, papillary typo, but with considerable infiltration of 
the wall of the uterus. Tho tumor has been rather bulky, and much of it is necrotic, 
but tho outer portions arc well preserved. The structure does not differ greatly 
from some endometrial carcinomas of adults. It is not distinctly embryonal, and 
therefore, I thinlc it probably arose from the once normal infantile endometrium. 
It is, of course, quite malignant, but not more so than any of the adult adeno- 
carcinomas of the uterus. “ 
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In tlio twelve cases of carcinoma of the ulema reported in the literature, besides 
the one of our own, as well ns <he other neoplasms of the uterus, one is struck by 
the frequent early fatal outcome. Usually the rnalipnaucy is inoperable when first 
seen, and nowhere near approaches the iiO per cent operability of all uterine car- 
cinoma (cervical and corporeal), such as was found in the carcinoma seen recently 
at the Jtayo Clinic ns reported by !^^ah]e, and in some of the Berlin clinics, as noted 
by Semmolwoiss. 

Tho beat results can be obtained, as in adults, by early diagnosi.s, careful in- 
vestigation of suspicious cases, and the use of preliminary irradiation therapy, 
followed by approi)rinte surgery if possible. In the few eases v.dicre it is seen early, 
and localized to tho cervix, radium, or even deep x-r.ay, may effect a complete 
euro, and tins .should be attempted prior to surgical attack. 


MERCUROClIROiME TO SECURE Vi\GINAL ANTISEPSIS 

DURING LABOR 

A Report of Six Thousand Cases 

H. W. Maye-s, A.]\I., M.D., P.A.C.S., Brookia'n, N. Y. 

(From the Ohstctrical J)cimrtmcnt of the Methodist Episeopal Hospital) 

T he report of the Committee on l^Iaternal ^Mortality in the City of 
New York has renewed the interest of tlie profession in the cause 
and prevention of puerperal deaths. According to that report, a large 
number of the deaths were charged to the physician, and of these, at 
least 40 per cent were ascribed to puerperal sepsis. If we would lower 
the mortality rate from childbirth, let us begin by reducing the num- 
ber of deaths from infection. We can control deaths from toxemia 
and prevent deaths from postpartum liemorrliage in the majority of 
cases, providing the mother has had adequate prenatal care and proper 
precautions are taken. It is my belief that it is by the adoption of 
vaginal antisepsis that further progress must be made. 

CHOICE OP ANTISEPTICS 

The ideal antiseptic to use for the disinfection of the birth canal 
should be powerful enough to destroy or inhibit the multiplication of 
the vaginal flora, noninjurious to the mucous membrane, and should 
not retard the healing of the lacei-ated tissue by any destructive action 
on the submucous structures. It should mix easily with blood and 
mucus and still retain its antiseptic qualities after dilution or con- 
centration (by drying). Its repeated application .should not cause 
discomfort to the patient, or reaction in the vaginal mucosa or skin 
of the perineum. 

We have used a 4 per cent solution of mercurochrome for ten years 
and although there may be some objection because of its staining 
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qualities, we feel that it lias proved entirely satisfactory. We have 
had no reactions which have been injurious either to mother or child, 
and we are convinced that Avhen the instillation is done before the 
cervix is fully dilated, and at least one hour before delivery, the 
vaginal flora is destroyed to such an extent that serious puei-peral 
infection is almost impossible. The presence of the mercurochrome 
not only protects the patient from the bacteria already in the vagina, 
but also prevents infection from being introduced from other sources, 
during labor and deliveiy. 

BACTERIOLOGY OP THE VAGINA 

Much has been written on this subject during the last few years and 
only recently Douglas and Rhees' have reported on intrauterine cul- 
tures taken during the postpartum period. A large number of organ- 
isms were found,- 73,6 iier cent were anaerobic streptococci, of which 
8.1 per cent were facultative aerobes that might have plajmcl a role 
which would have caused a morbidity, or even a mortality, had not 
the protecting mechanisms of the mother been sufficient to withstand 
the invasion of the maternal tissues. Experience proves that these 
powers of resistance are not always present. 

Technic. — The mcrcurocUvomc tcclmic as we have used it at the Methodist Episco- 
pal Hospital since Jan, 1, 1928, has been i)rcvioiisly outlined in detail.2 In brief, 
a 4 per cent aqueous inercurochroinc solution is used to spray the perineum, except 
at the time of delivery, when a 4 per cent aqueous acetone solution is used. On ad- 
mission of the patient, tliree drams of a 4 per cent aqueous solution of inercurchrome 
are instilled in the vagina by means of a special Asepto Vaginal Sj-ringe, and this 
is repeated every twelve hours during labor. 

The perineum and surrounding area can be prepared by any of several methods. 
The use of plenty of green soap and water should be satisfactory, and would un- 
doubtedly destroy the majority of the bacteria. Iodine may be used, but it is 
irritating and its repetition may lead to a serious skin reaction which has proved 
troublesome and may itself be a source of infection, Tlie repeated appUcation of 
a 4 per cent solution of mercurochrome aids in keeping down the number of bacteria 
on the perineum and discourages infection from without. But this is not enougli. 
No matter how sirontj the antiseptic or how thorough the perineal preparation, some 
antiseptic mast be instilled into the -vagina in order that the preparation may be 
adeguate and the entire responsibility of the doctor fulfilled. 

A few obstetricians report that they have used mercurochrome and have had no 
better results than ndthout vaginal instillation. Success with the mercurochrome 
technic demands that it be properly carried out. One instillation, even though an 
ounce of solution be used, is not sufficient if done immediately before delivery, rup- 
turing membranes, or any operative interference. It must be done at least one 
hour before any procedure is undertaken. The labia must be held firmly about the 
syringe in order that the solution may enter the vagina under some pressure. 

An analysis of tlie morbidity of 6,285 cases delivered since Aug. 1, 1930, shows 
a gross morbidity, omitting the cesarean sections, of 5.5 per cent. 
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'J'ATif.r. I. jronninn'v Kici'oht Fkom Aug. ], lOHO, to Jak. ], lorn 



CASES 

MORBID- 

ITY 

TER 

CEXT 

MOltBID- 

ITY 

MOB 

TOTAL 

TALITY 

VIABLE 

VAGINAL 

DELIV- 

ERIES 

ileiivcrics 

0,285 

474 

7. a 

13 


Cesarean sections 

230 

339 

00,4 

6 


Belivorics less cesarean sections 

0,0.55 

.3.35 

0.5 

7 

4 

Ward 

3,618 

225 

0.2 

5 

3 

Private 

2,437 


4.5 

2 

1 

Primiparns 

2,908 

308 

0.0 

1 


Multiparas 

3,087 

337 

4.4 

0 

4 

Spontaneous 

3,418 

106 

4.8 

2 

2 

Operative 

2,637 

169 

1 0.4 

5 

2 

Low and prophylactic forceps 

2,118 

119 

‘ .5.1 

1 

1 

Medium forceps 

351 

33 

0.4 1 



High forceps 

28 

3 

10.7 1 



Versions 

48 

5 

30.4 

1 1 

1 

Inductions 

92 

31 

33.9 

3 


Breech 

.310 

10 

5,1 

1 

I 1 

Scanzoni 

61 

5 

8.1 



Loft occiput anterior 

2,878 

355 

5,3 

3 

2 

Bight occiput anterior 

1,470 

85 

5.7 

1 

1 

Loft occiput posterior 

404 

43 

9.2 



Bight occiput posterior 

575 

41 

7.3 

1 

1 

Lateral opisiotomy 

3,059 

195 

0.3 

1 

1 

Median episiotomy 

4.58 

17 

3.7 



Postpartum hemorrhage 

345 

34 

2.3.4 

3 

2 

Premature separation of placenta and 

82 

37 

20.7 

1 


accidental hemorrhage 






Anemia 

54 

20 

37.03 



Placenta previa 

50 

17 

30.3 



Eclampsia 

28 

0 

21.4 



Toxemia 

.558 

59 

10.5 

2 

1 


Table II. Etiology of Morbidity fob the Yf^vrs 1930-1934 


C,055 

335 or 5.5% 
172 or 2.8% 


Total deliveries less cesarean section 
Morbidity 

Corrected morbidity 

JJxic to Deliver^/ 


Lochiometra CO 

Puerperal infection 8 

Sapremia 34 

Endometritis 17 

Parametritis 5 

Salpingitis 1 

Phlebitis 1 

Eetaincd membranes 3 

detained placenta 1 

Infected perineum 5 


Eeaction 6 

Unclassified 24 

No note 2 

Examination negative 5 

2\^ot Due to Delivery 
Eespiratory 24 

Breasts C6 

Pyelitis 68 

Tuberculosis 2 

Cystitis 3 


Ninety-four cases had a morbidity of two or three days and have been classified 
as being due to either lochiometra or sapremia. "Wliether tliis is correct, or whether 
these patients had a low-grade intrauterine infection which should have been 
classified as puerperal infection, is difiScult to determine. 

The corrected morbidity for the series was 2.8 per cent. In determining the cor- 
rected morbidity 163 cases were omitted, and of these respiratory, breast, and kidney 
infections accounted for 158. Some of these temperatures may have been due to 
other causes, but it is also true that many cases classified as due to delivery may 
belong to this group. 
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Total deliveries fi ?R5 

Total deatlis ' 13 

Cesarean sections 230 

Cesarean section deaths 6 

Deliveries less cesarean sections 6,055 

Deaths less cesarean sections 7 

Viable vaginal deliveries 4 

Died undelivered or delivered before admission 1 

Premature deaths 

Prom 3 to 7 months 2 

Under 3 months 0 

Died ndthin 24 hours 2 


A morbidity of short duration undoubtedly has little effect on the future well- 
being and convalescence of the mother, but when it is prolonged it is likely to cause 
damage which may lead to trouble in later years. 

Of the six patients in this group, with morbid symptoms lasting twenty days 
or more, two were primiparas, one had a vaginal examination and her mor- 
bidity was duo to a breast abscess. Onlj' tlirce patients were given an instilla- 
tion during labor; one had a breast abscess, one a pyelitis, and the third had a 
temperature before delivery. Two of the six cases were operative and the morbidity 
was easily accounted for by conditions not due to debvery. 

MATERNAL DEATHS 

The death rate was 2.00 per one thousand deliveries while for the viable vaginal 
deliveries, it was a little over one per thousand. There were almost as many deaths 
from cesarean section as there were among the viable vaginal deliveries, and still the 
death rate was only 2.6 per cent. 

Table IV. Cause of Death 


Viable Vaginal Deliveries: 

7 Cesarean Section Deaths: 

6 

Breast abscess 

1 

Eclampsia 

1 

Cardiac case 

1 

Embolism 

1 

Necrosis of liver 

1 

Intestinal obstruction 

1 

Postpartum hemorrhage 

1 

Sepsis 

1 

Kuptured uterus 

2 

Toxemia 

2 

Toxemia 

1 



Delivered Before Admission and Not Delivered: 1 


Toxemia 


1 


Between Three and Seven Months: 

2 


Hyperemesis gravidarum 

1 


Kuptured uterus 


1 



There were no mothers lost from puerperal sepsis in this series of 6,055 viable 
vaginal debveries, and if wo were to include all such cases delivered since Jan. 1, 
1928, there has been but one deatli in over 13,000 cases. This does not include a 
mother who died from embolism following an operation for breast abscess, nor does 
it include two women who had a normal temperature for two weeks, were discharged 
from the hospital, were later readmitted, and died from infection. 

SUMMARY 

The present mercurochrome technic at the Methodist Episcopal Hos- 
pital of Brooklyn, N. Y., was established Jan. 1, 1928, and since that 
time 11,564 patients have been delivered with a gross morbidity of 
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/.2 per cent, and "with 35 niaternal deaths. Four Inmdred eight of 
tlieso were ee.sarean sections, witli a morbidity of 53 per cent, and 11 
dcatlis, Tlicre were 4 1,157 vaginal deliveries with a morbiditj’’ of 5.5 
per cent, a corrected morbidity of 2.7 per cent, with 24 maternal 
deaths, in 11 of which cases the child was viable. During the experi- 
mental stages 5,253 patients were delivered, making a grand total 
of 16,817. 

If we omit the cesarean .sections, the following may be gleaned from 
the tables: 

1. The ward morbidity was 6,2 per cent with 5 maternal deaths while 
among the private jiatients the morbidity was 4.5 per cent with 2 ma- 
ternal deaths. 

2. There was 2.2 per cent more morbidity among the primiparas 
than the multiparas, but 6 times as many deaths among the multiparas. 

3. The morbidity of the operative cases was 1.6 per cent more than 
the .spontaneous. If we consider only the viable vaginal deliveries, 
there was one death in 1,700 among the spontaneous while Avith the 
operative there Avas one in 1,300. 

4. In the last 6,000 cases only one patient in 1,000 had a morbidity 
lasting tAventy days. Of the six Avith a prolonged morbidity only three 
Avere given an instillation during labor, one of Avhich had a breast 
abscess, one a pyelitis, and the other a temperature before deliveiy. 

5. Lochiametra Avas giA'cn as the cjuise of morbidity in 60 cases and 
sapremia accounted for 34. In the causes of morbidity not due to de- 
livery, re.spiratory conditions accounted for 24, mastitis 66, and pyelitis 
68 . 

6. There have been 13,525 deliveries since the establishment of the 
present technic Avitli 39 deaths, six or 15 per cent were due to puer- 
peral sepsis, AAdiile there Avere only 14 deaths in 13,063 viable Amginal 
deliveries and only one of these Avas attributed to puerperal sepsis. 
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THE TREAT]MENT OP ELUSIVE ULCER OP THE BLADDER BY 
THE APPLICATION OP PURE PHENOL* 

Nathak P. Selvrs, Pn.B., M.D., Syracuse, N. Y. 

(From the Department of Clinical Gynecology, Syracuse University) 

TN 1914 Htinner^ described a lesion of tiie urinary bladder to which, 

because of the difficulty experienced iii locating it, even when its 
existence was suspected, he applied the name "elusive ulcer.” In 
1921 Kretchiner- described his exi^erienee with this condition and 
called attention to the fact that Nitze^ in 1907 had described a bladder 
iilcer identical with the one discovered by Hunner. Relatively infre- 
quent, this lesion occurs often enough to be seen by the gynecologist 
three or four times yearl 3 \ 

The most conspicuous symptom of this lesion is distress of long 
duration. The complaint of the patient is tisuall.y expressed as fre- 
quency of urination and burning during the act. Careful questioning 
will, however, frequenlU* reveal the occurrence of a suprapubic pain 
when the bladder is full, and the occasional appearance of a small 
amount of blood in the urine when the patient has been forced to post- 
pone emptying it. The burning and frequency may be due to compli- 
cating chronic urethritis and trigonitis, but suprapubic pain accom- 
panying vesical distention directs attention to the possibility of "elusive 
ulcer.” Intolerable frequencj’’ is an all important .sjunptom. 

A description, of the histopatliologj- of this ulcer has been carefully made by 
Hunner,! Kretchiner,2-‘4 Frontzs and others. The lesion wlien seen by cystoscopic 
e.xamination u.sually appears in the vertex or dome of the bladder. Keeneo states 
that in none of his twenty patients was the trigone or ureteral area involved. The 
lesion is seen as a small, usually single superficial abraded area, which bleeds 
easily. Under good illumination one finds a pale, elevated, edematous area several 
centimeters in diameter surrounding this superficial ulceration. At one time or 
another the epithelium may be temporarily intact and the lesion easily overlooked. 

I have on occasion searched five or six times for an ulcer, the existence of which 
was suspected from the history 

One whose practice is limited to diseases of women has an advantage 
in the use of the Kelly eystoscope and the knee-chest posture. With 
this method one looks easily at the vertex or dome of the bladder 
through air. The sudden distention of the bladder through the Kelly 
instrument often causes the ulcer to bleed, and the trickle of blood 
traced to its source discloses it. If one suspects this lesion and sees 
the pale edematous area of thickened bladder wall, a stroke with a 

♦Received for publication, January 18, 1935. 
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cotton appUcatov may produce bleeding and also cause the patient to 
exclaim ndtli pain udiicli she will identify as the one which lias caused 
her to seelc treat.incnt. Using the end ol the cystoseope as a measure, 
the exact size of the area may be determined 

Besides the eystoscopic tindings, physical cxajnination discloses little, 
Tlie urine from ijatients with mi com plica /cd “elusive idcer" shows only 
rni’c white and red blood cells. Vaginal examination may reveal tender- 
ness of the bladder in the region of the ulcer. The oecuiTenee of supra- 
pubic pain, the chronicity of the lesion, the scarcity of abnormal elements 
in the urine and the difficulty in locating the lesion on eystoscopic ex- 
amination has frequently led to unnecessary' operations upon the ab- 
dominal and pelvic organs. 

The treatment of this condition has not been satisfactory. 

Hunnor,! Krotclinier,2-< Fronfz,^ Jvccno,c nnd otiiors for Boinc time resected the 
vlccr-hearjng n'nil of tlie blruldor with mllior unsutisfaetory results. Itccurrcnccs 
were fairly frequent and in some inst:incc.s a. second operation U'a.s performed, 
Krctchmor'^ and Furnisss were among tlie first to report favorable rcsult.s witli 
the use of high frequency fulguration. Tliis procedure is still used and will give 
long periods of relief. It usually require.^, liowcvcr, an anesthetic and promises no 
permanency of cure, I have seen two rather brisk hcniorrhage.s eight to ten. days 
after treatment. Bunipuso lias liad succcs.s will) liydraulic distention under general 
anesthesia. 

When ureteral stricture is present many of the cases are relieved 
by dilatation of the stricture, with or without the application of silver 
nitrate to the ulcer. Ecgardless of local treatment, infection, either 
focal or any other portion of the imimry tract must he eliminated. One 
must also keep in mind the fact that urethrotrigonitis is a frequent 
accompaniment of elusive ulcer and wdll be confusing in tbe treatment 
as well as in tbe diagnosis. 

Since treatment of this condition bas been, up to date, rather un- 
certain and nnsatisfactoiy'', I wish to call attention to a simple, pain- 
less and inexjjensive method which has so far been vei*y satisfactorj'. 
After noting the beneficial etfect of pure carbolic acid on ulcerative 
cystitis remaining after the removal of a tuberculous kidney, I used 
this agent in treating an elusive nicer. I have now had four such eases. 
The treatment is always earx’ied out in the ofSce and is as follows: 
Ten per cent cocaine is applied to the nretlira for five minutes, the 
bladder is then emptied by catheter, the patient placed in correct knee- 
chest posture, the vaginal orifice opened to allow air to enter the 
vagina, and a Kelly cystoseope introduced into the bladder. Bj' means 
of a head mirror and reflected light, the lesion is located and studied, 
and, after aspirating all urine from the bladder vertex, is thoroughly 
swat>bed with pure phenol. If any of the solution touches the normal 
mucosa it is immediately neutralized fay an applicator saturated with 
alcohol. After the ulcer is thoroughly painted, the patient remains in 
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tlie knee-chest posture, with the cystoscope in place, for a few sec- 
onds until the action of the X)henol has taken place. As the cystoscope 
is withdrawn, if the trigone and urethra are inflamed, they are painted 
with 10 and 5 per cent silver nitrate respectively. The air is then al- 
lowed to escape and the patient to go about as usual. There is often 
some increased discomfort for a few days about ndiicli tlie patient 
should be warned. The lesion is then inspected in a'bout tAvo Aveeks 
and may or may not require inore treatment. At first I Avas afraid 
that the pure plienol would cause a slough and I not only immediately 
apiflied alcohol but did not 2mint the entire area thoroughly. I soon 
discovered that thorough application produced no untOAAmrd effects. 

CASE REPORT 

Cask 1. — Mrs. G., aged fifty-four. First seen on Mar. 3, 1932, complained that 
for SGA'cral years .she had frequent, painful urination, and a dull burning sensation 
deep in the loAvor left side of the iwlvis. For several Aveeks there had been blood 
in the urine. Complete cystoscopy revealed a slight stricture of the right ureter 
and urethrotrigonitis. A fcAV erythrocytes Avere found in a catheterized specimen 
of urine. Treatment of the ureteral stricture and urethritis gave some relief, but 
the burning pain in the lower left side and attacks of hematuria continued. On 
May 2G, 1933, an ulcer of the elusive type was discovered in the left lateral Avail 
about 3 cm. from the left ureteral meatus. Several applications of silver nitrate gave 
some but very temporary relief. On July 31, 1933, pure phenol Avas applied to the 
ulcer. The patient Avhen last seen Dec. 28, 1934, Avas avcU and had had no symptoms 
since the application of plicuol seventeen months previously. 

Case 2. — l^Irs. S., aged fifty-four, first scon Jan. IS, 1932, complained of fre- 
quent and burning urination for eight months. After complete examination a 
diagnosis of chronic urethritis and trigonitis Avas made. Dental examination re- 
vealed an apical abscess and tlrreo other “suspicions" teeth. The abscessed tooth 
AA-as removed. The patient Avas treated for trigonitis AA'ith considerable improvement. 
On Oct. 26, 1932, an elusive nicer avos discovered. The application of 10 and 
20 per cent sih'cr nitrate on scA^cral occasions produced some improvement, but 
there were frequent recurrences. On July 12, 1933, pure plienol foUoAved by alcohol 
was applied to the bleeding area of tlio nicer. A thorough application of phenol 
Avas made to the lesion on May 29, 1934. Since then there has been no recurrence 
of the ulcer. There have been occasional attacks of urethritis, but the patient has 
not yet had the “suspicious" teeth treated. 

Case 3. — ^IMiss B., aged forty-six, seen Mar. 20, 1934, had had bladder trouble 
for nine years. Five years ago, a local urologist suspected tuberculosis of the 
kidney and bladder. She then AA’ent to another city AA'liere the diagnosis of Hunner 
ulcer AA-as made. Animal inoculation at that time Avas negative for tuberculosis. 
The ulcer Avas fulgurated and treated Avith silver nitrate. The patient remained 
symptom-free for four years. My examination showed the old ulcer aa-McIi was 
red and bled easily. It Avas about 3 cm. in diameter and was in the left part of 
vertex. Catheterized urine revealed many erythrocytes and a few pus cells. Three 
applications of silver nitrate Avere of little benefit. On April 7 and 21, and 
May 5 and 19, phenol was thoroughly applied. The patient, last seen on Oct. 19, 
1934, stated that she had had no symptoms of any kind since her phenol treatment 
in April. The ulcer was perfectly healed but the urine contained pus. Since her 
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previous visit I htul lenrncd that tlirec animals inomilatecl hy the local urologist 
five years ago were actually positive for tuberculosis, A specimen of urine, con- 
taining numerous pus cells, was sent for animal inoculation anti was rcportecl positive 
for tuberculosis on Dec, C, 193'!. This patient has a typical “elusive ulcer,” which 
seems to bo accompanied by renal tuberculosis. Ilunncrio has several times had 
the same experience, and has found no evidence of tuberculosis in the tissue of the 
excised tilcor. A letter has hecii sent asking this patient to return for further study. 

Cask 4. Mr.s. B., aged fifty-two, seen Oct, 5, 1934, complained of pain in tlie 
lower abdomen with severe day and night frequency and burning of urination for 
five years. Slio liad also noted a tender spot ,iu.st above the pubis. Gystoscopic 
examination four years ago is said to have given negative findings. On Aug. 23, 
19.34, an hysterectomy for uterine fibroids was done and a urethral polyp was 
removed. This operation had no effect ujion the pelvic pain. My examination re- 
vealed a tender bladder and a few red blood cells in tlie urine, Kelly cystoscope 
examination sliowcd a definite elusive ulcer at the .iunction of left base and vertex, 
.also chronic urethritis. TIio toucliing of the ulcer with an applicator reproduced 
tho pain for which the patient had consulted mo. Pure plienol was applied to the 
ulcer on October 10 and 20. Five per cent silver nitrate wa.s .applied to the urethra 
on these dates and on October 19. On Kovember 30 tbc ulcer was healed and for 
tho first time in five years the patient had no symptoms. Definitely infected tonsils 
arc to bo removed soon. 


SUMMARY AND DISCUSSION 

Four cases of elusive ulcer of the bladder are reported. Ovei’cautious 
at first, I soon found that the thorough swabbing of the ulcer caused 
very little distress and no complications, and was followed by prompt 
and prolonged relief. 

A letter to Dr. Hunner in August, 1933, brought tlie reply that he 
had not used this treatment but ivould do so. The following is a quo- 
tation from his letter of Sept. 27, 1934;: “I have had eight or ten cases 
since you wrote me about this and I have liad nothing before to com- 
pare with the immediate results. Of course I have not had more than 
six or eight months on any of them, not long enough to say how long 
the results are going to hold. I liave had enough experience with it, 
however, to feel that it is going to be a tremendous addition for our 
therapy in this rather unsatisfactory line of work.” Hunner 's experi- 
ence encouraged me to report my small group of cases. 
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THE USE OP DILAUDID IN GYNECOLOGIC SURGERY 

T. K. Browk, B.S., M.S., M.D., and H. L. ICleinb, B.S., M.D., 

St. Louis, Mo. 

(Inom the V aehinffion University School of Medicine Department of Obstetrics and 
Gynecology, Barnes Hospital and the St. Louis Maternity Hospital) 

VY/HILE there are several reports in the foreign literature on the 

YV -Qse of clilaudid (dihydvoniorpldnonc hydrochloride) given alone 
or -with other drugs to relieve pain, a critical examination of the Ameri- 
can literature fails to reveal any report on the use of dilaudid and 
scopolamine in surgery. The publications -which have appeared may 
serve as criteria for matters of dosage, safety, and to suggest the pos- 
sibilities of dilaudid in relieving pain in many fields of medicine. 

Alvarczi first used tlie drug in America for the amelioration of pain in in- 
operable carcinoma, reporting quite favorabty on it in August, 1932. Since then, 
3tuch2 has reported good results with a combination of dilaudid gr, (0.002 gm.) 
and scopolamine U30 gr. (0.0005 gm.) in producing analgesia in obstetric cases. 
Jacobs3 also found dilaudid, when used alone or with scopolamine, capable of in- 
ducing a satisfactory analgesia for labor, yet without prolonging it, or ndthout an 
untoward influence on the child. Weum< called attention to the use of dilaudid 
given in conjunction with a barbiturate in labor, postpartum and postoperative, 
and commented favorablj* on the action of the rectal suppositories. 

In order to ascertain a satisfactory method of using dilaudid and 
scopolamine for surgical cases, our study was directed toward the use 
of this combination in gynecologic surgery. 

One of the first European reports in this field was that of EUerau,® who reported 
favorably on the use of dilaudid and scopolamine given preoperatively. Later von 
Oettingen,G who studied a similar combination given to almost 500 patients re- 
quiring gj’nceologic surgery, found it to produce a most satisfactory analgesia in 
over one-third of his cases, while about 60 per cent of the total number were only 
disturbed at times during the course of minor operations. More recently, Jost,r in a 
comprehensive series of 1,514: cases, gave %2 (0.002 gm.) of dilaudid and 

%oo gr. (0.0003 gm.) of scopolamine two hours, and again one hour before the 
operation. An hour before the first injection, 0.5 gm. of veronal was given. In 
over 95 per cent of these cases, minor operative procedures could be carried on with- 
out an additional narcotic, though in some cases, the sleep was not deep enough to 
wholly prevent any reaction. Grossmanns and others have reported on the use of 
dilaudid alone preoperatively. 

In this paper, we are reporting the use of dilaudid in a series of 225 
gynecologic cases, largely siu'gical. This series consists of 100 cases 
where dilaudid-hyoscine was used preoperatively, 160 cases where 
dilaudid alone was used postoperatively, and 65 cases in which dilaudid 
suppositories were used postoperatively. 
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hi 1,hc liilile bolow are f^iveii Ibe lyj)cs oJ' eases aad tlie ninnbej- of each 
type, wJicre diiaudicl was used jireoperatively witli liyoscine. liyoseine 
has exactly Ibe same pharmacologic action as scopolamine. 


Curotlago, biojisy or radium jinplant 

22 

Vaginal ami cervical plastic 

24 

Vaginal plastic and laparotomy 

8 

SuHpc‘n.sion operation 

4 

Adnexal operation 

20 

Uy.slcrolomy and sterilization 

2 

Supravaginal liyst erect oiny 

14 

Coinplclo liyst crcctoniy 

14 

Vaginal hysterectomy 

2 

Total 

Too 


In each case (except in the small series where spinal anesthesia was 
used), two injections oi; liyoscine of y^w ffr, (0,0005 gm.) each were 
given, combined with varying amounts of dilaudid. The first injec- 
tion, consisting of dilaudid and liyoscine, was given one hour and 
forty-five minutes before the operalion. The second iiijeetiou was 
given one hour before the operation and consisted of liyoscine alone 
or in combination with dilaudid. The only sedative given eomsisted of 
a. small dose of a barbiturate the night before operation. Table I 
sliOAvs the amounts of dilaudid used in all the eases and also the types 
of anesthesia. 

Table 1 


DOSAGE 

I PllKOrEItATIVE 

1 POSTOPERATIVE 

Q W 

Q P 

P B 
< in 
^ 0 

Q 

£2 . 

0 P 

CO 0 

c a 

5 

< in 

^ S 

0 0 
e>c 5 

1 

Cl 

Q g a 

5 ^ § !3 
p B < B 

OT p yj 
® 

® ^ p; 

B 0 ^ 0 

CO C5 ei P 
T-l ( 

’ 0 W 

e 5 

5 

< t /3 

P 0 

s g 

CJ 

0 0 

Cl P 

s 

s 

p 

•«* 

a 

0 

ci 

0 

CO 

S 

s 

p 

p 

s 

c 

Cl 

Ci 

S p 

1 g 

K 0 

- 

<1 D 
^ rn 

No. of Majors 

10 

5 

32 

7 

5 

139 

38 

Anesthetic 

Gas 

Gas 

Gas 

Spinal 

— 


‘ - 


Ether 

Ether 

Ether 


1 



Analgesia and Amnesia 

Fair 

Good 

1 Good 

Good 

Pair 

Good 

Good 

Eespiratory Depression 

No 

Yes 

No 

No 

No 

No 

No 

No. of Minors 

5 

41 

- 

- 

12 

4 

27 

Anesthetic 

Gas 3 

Gas 25 







None 2 

None IG 

- 

— 

_ 

— 

— 

Analgesia and Amnesia 

■ Good 

Good 

- 

- 

Good 

Good 

Good 

Kespiratory Depression 

No 

No 

— 

— 

No 

No 

No 


In a small series of five cases, %2 gi’- (0.002 gm.) of dilaudid was 
used with the first injeetion of liyoscine and none with the second. 
This was discontinued, because in tliree out of the five cases there was 
such, a marked respiratoiy depression before the anesthetic was started 
that the operation had to be delayed until the breathing had been 
stimulated with CO 2 inhalations. Therefore, %s S^’- (0.0013 gm.) of 
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dilaudid ivas substituted for tlic gi‘- No respiratory depression was 
noted. But in these analgesia and amnesia was not of sufficient depth 
except where the individual was small or senile. Therefore, the second 
injection of hyosciue was supplemented with an additional % 2 S gr. 
(0.00047 gm.) of dilaudid. Apiiarently then, the proper dosage for 
major cases had been found. Resiiirations were not dejiressed in this 
whole series. Nitrous oxide-ox,vgen-ether was used. Its induction was 
easy throughout, and slightly less was used than in a large control 
series using % gr. (0.01 gm.) morphine instead of dilaudid. Dilaudid 
ivas also used in a small scries of cases followed by spinal anesthesia. 
In these, 1 % gr. (0.12 gm.) of luminal was given the night before 
operation, 10 gr. (0.6 gm.) of sodium barbital one and one-half hours 
before the operation and one injection consisting of gi’- of dilaudid 
and Yisq gr. of hyosciue one houi* before the operation. The spinal 
anesthesia consisted of 3 gr. (0.2 gm.) of novocaine crystals dissolved 
in spinal fluid. Only in a few cases where the operation was unusually 
long was a small amount of gas-ether required. 

In minor operations we found that Yso gi'. of dilaudid given with the 
first injection of hyoseine and not repeated with the second was well 
tolerated as only gas or no additional anesthesia was used. If the in- 
dividual was small or senile, we found that Ys gi’- of dilaudid was 
sufficient. As can be seen from the table, almost half of the minor 
operations were carried out without any anesthesia. The results were 
uniformly as good as in the major operations. 

There is indication of definite synergistic action between dilaudid 
and hyosciue. Care must, thei-efore, be exercised in the use of the 
larger dosage, especially when followed by deep surgical anesthesia, 
because of the danger of respiratory depression. It is apparently pos- 
sible to obtain satisfactory analgesia and amnesia with reduced doses 
of hyoseine. 

As to the analysis of individual cases, it was found that complete 
analgesia and amnesia were obtained in 83 per cent of the cases, 
moderately good in 15 per cent and poor in only 2 per cent. The ac- 
tion was moi’e pi*ompt Avith dilaudid than with morphine, the patient 
becoming droivsy five to eight minutes after the first injection. The 
amounts of inhalation anesthesia u’^ere definitely decreased and the 
patients reacted sooner after the operation. 

In 160 cases, dilaudid alone was used postoperatively by means of 
hypodermic injection and in 65 cases by rectal suppository. Injections 
of Ys gi'- doses were used in small or senile individuals or ivhere the 
pain Avas only moderate. Doses of Y 32 gi’- were used in the others. 

Our results agree in the main Avitli those of German investigators 
named above and others, including Siebner,® Sterehele,''® and Seeliger.^^ 
Dilaudid relieved pain as Avell as, if not a little better than, morphine 
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and, ol. conrsc, in nineli .sinallor doses. Tlie aelion was more prompt 
witli dilandid and llie menial i'ncnlties did not remain dulled as long 
aj!tei-ward. Dilandid did )iot depress the pal lent as mncli as mor- 
phine. The patient was clearer, more cooperative in her nursing care, 
and better able to Jeed ho'self and lake tluids. Less inhibition of 
peristalsis with dilandid than with morphine in laboratory tests has 
been reported. ^Ve found this to be true clinically, because there was 
definitely less distent ion Avhen dilandid was used in place of morphine. 
Less catharsis was employed and there were no eases of ileus in the 
entire series. Vomiting was definitely decreased. We also noticed 
that the junnber of ])Ostoj)erative catheterizations was slightly de- 
creased when dilandid was used. 

The gr. (0.0025 gm.) of dilandid rectal su])po.sitoiy is a very easy 
and efficient way to administer the drug. Pain was relieved Avithin 
fifteen to tAventy minutes and for considerably longer periods of time 
than Avhen given hy])odermically. No untoAvard re.sults AAmre obtained. 
Since this series Avas completed Ave found the suppositories e.specially 
useful in the relief of pain in ea.ses of advanced pelvic carcinoma. 

CONCLUSIONS 

1. Dilaudid may replace morphine in surgery. 

2. It relieves pain and requh'es .smaller doses. 

3. There is evidence of S 3 mergism betAveen dilaudid and lijmscine. 

4. Dilaudid in larger doses, especially Avith hjmscine, causes respira- 
torj’" depression. 

5. The reaction and recovery from narcosis are more prompt Avith 
dilaudid. 

6. There is less postoperatiAm distention and less need of catharsis 
with dilaudid. 

7. There is less vomiting Avith dilaudid. 

8. Postoperative catheterization AA'as required .slightly less frequently 
with dilaudid. 

9. Suppositories form an excellent means of administering dilaudid 
for a more prolonged action. 
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ECTOPIC PREGNANCY 


The Results of ImjMedlvte Opeuatiox akd the Yaiate 
OP Spinal Anesthesia 

Harry Koster, F.A.C.S., and William I. Sheinfeld, M.D., 

Brooiclyn, N. Y. 

(From the Cwtun Heights Hospital) 

TN THE five-year period from Jaii. 1, 1929 to Jaii 1, 1934 out of 6,581 
A laparotomies on a general surgical service, ectopic pregnancy was 
encountered sixty-nine times. These patients were all operated upon on 
one sermee by one operator who followed a routinized surgical procedure. 
They all received spinal anesthesia, no distinction lieing made between 
the so-called tragic cases and the others, or between those having higher 
or lower blood pressures. Appendectomy was routinely performed in all 
eases in which the organ had not been prcviouslj’- removed. In quite a 
few mstanees where other pathology was encountered multiple operations 
were performed, despite the fact that considerable bleeding had oc- 
curred into the peritoneal cavity. This pathology’- was not directly asso- 
ciated with the ectopic pregnancy, for example, myomas of the uterus, 
or cholecystitis with cholelithiasis. In all the instances of ruptured 
ectopic pregnancy or tubal abortions with hemorrhage into the peritoneal 
cavity, laparotomy was performed as soon after admission to the hospital 
as the patient could possibly be prepared. 

We liave analj'zed and tabulated the leading signs and symptoms of our cases 
as follows: The outstanding symptom in all cases %Yas abdominal pain. While 
this pain was occasionally generalized, in most instances it was localized to one 
side of the lower abdomen or suprapubically. It was present in 64 of the total 
number of cases. Amenorrhea was encountered in only 34 cases. Irregular men- 
struation followed by abdominal pain was noted in 25 instances. By irregular men- e 
struation we mean that either the menstrual period began ht the normal time, Con- 
tinued as a normal period but then instead of stopping was prolonged as spotting 
for an indefinite time, continuing from a few days to several weeks, or else the 
period, beginning at the normal time, was short and after a lapse of a few days 
continued again as spotting. Combining this irregularity with the cases wltieh showed 
amenorrhea, in 59 instances there was a histoiy- of cither a postponed period, pro- 
longed period, or a skipped period. Spotting after amenorrhea, which is considered 
the typical irregularity of menstruation in ectopic pregnancy was found in only 
37 of our cases. It seems very significant that in 7 instances there was no abnor- 
mality of menstruation whatsoever. Fainting occurred in 15 cases, nausea and 
vomiting in three cases, and distant pain, located in the clavicles^ or in the shoulder 
blade was noted 6 times. 

An analysis of the physical findings is as follows: In 29 cases pallor was 
manifest. Abdominal tenderness was present in 63 cases and abdominal spasticity 
in 42. Rebound tenderness was noted in 29 instances and a mass (palpable either 
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jibtloininully or on hinuinniil exaininalion) was found in <12 instances. The cervix 
was lender on motion in 21 cases. Abdominal distention was present 4 times. The 
ntenis was enlarged in 9 cases, .2 of wliicli were cornual pregnancies. In 4 cases 
tho hemoglobin ranged from 30 to 10, in 32 between 00 and GO, and in 33 it was 
between GO and (0; in all the rest it was above 70 iter cent. Tlic estimations were 
all made immediately before operation. The following blood pressure readings were 
rworded at tho time of operation or just before operation. Of the CO tubal abor- 
tions or ruptured tubc.s, in only 25 was the sy.stolic blood pressure found to be be- 
low 90 at the time of ojteralion. Of lhe.«e 2.5, 2 wero so low as to be unobtain.ablc 
by tho ordinary sphygmomanometric method. In 4 the systolic was below 50. In 
33, it W!ts between 50 and 80. In G it was between So and 90. In the remainder 
the systolic blood pressure w.as above 90, just before- operation. 

The tiibulation of tho openitivc procedures is as follows: in 21 cases a simple 
salpingectomy with conservation of the ovary on that side was perfonned; in 5 
salpingo-ooidiorectomy w.'is done; in 22 instances n snlpingcctomy and .appendectomy 
was performed; in 11 salpingo-oophorcctomy and appendectomy was performed. In 
30 cases tho procedure was more compHeated as follows, (A) salpingo-oophorectomy 
myomectomy and appendectomy (1 ease) ; (B) salpingo-oophorcctomy, sterilization 
of tho opposite side, appendectomy (1 c:isc) ; (C) salpingectomy, sterilization (3 
case); (13) siipnicervical hj-.stereetoniy for unrupfnred cornual pregnancy with ap- 
pcndcctoiny (3 case..s) ; (1C) salpingo-oophorectomy and opposite side salpingectomy 
(1 case) ; (F) right salpingectomy, api>ciulectoniy and cholecystectomy (2 cases) ; 
(G) salpingo-oophorectomy, apijcndcctomy and ])erine:il plastic, (1 case). In this 
group of ten cases with the e.xccption of the nnruptured cornual pregnancies, there 
was considerable blood in the peritoneal cavity at the time the accessory operative 
procedures wore performed. In both cholecystectomy cases separate right upper 
quadrant incisioms were made. 

At laparotomy, 31 tubal abortions, 29 ruptured tubes, including one ruptured 
cornual pregnancy, and 9 cases of nnruptured ectopic pregnancy, of which 3 wero 
cornual, were found. In 02 of tho ])aticn(s there was no other associated pathologv' 
besides the ectopic pregnancy. In 7, chronic salpingitis was found. In one there 
was a bilateral cystic oophoritis with tuberculosis of the tube. In one case there 
was <■! li.ydatid mole in tho ectopic pregnancy, and also an as.sociated cholelithiasis. 
In one case there was multiple libromyomas, in another case there was cholelithia.'^is, 
and one patient had a progirancy in a rudimcntiirj- lioin of a uterus bicomus uni- 
collis. This is of interest because of the po.ssible ctiologic relationship of as- 
sociated pathologic lesions in tho development of ectopic gestation. 

Tlie postoperative course in general was uncomplicated. There was one death. 
The case was one of a ruptured cornual pregnancy with considcr.able hemorrhage 
and shock. Intravenous glucose Avas given immediately upon admission to the hos- 
pital and continued throughout the operation. At the time of operation (it was 
performed without delay), the blood pressure was 90/50. The tube and the cornual 
portion of tho uterus w'as excised and the coraual area closed by continuous suture. 
No other intraabdominal procedure was performed. During the operative pro- 
cedure the patient developed circulatorj- failure but was resuscitated. HoAvever, 
about two hours after the operation the patient died in circulatory failure. 

In twelve Cases because of the poor circulatory condition of the patient, it was 
deemed necessary to give fluids intr.-ivcnously before and during the operative pro- 
cedure. This consisted of 5 per cent glucose solution to the amount of 3,000 c.c. 
TAventy patients received fluid parcnterally, postoi)eratively. Three patients received 
whole blood postoperatively. In twenty-one cases the postoperative course did not 
require any parenteral fluid and was entirely satisfactory. One patient developed 
severe postoperative distention which jdclded to treatment after a few days. An- 
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other was complicated by bilateral pyelitis and cystitis which cleared np ui)on treat- 
ment. There were no other significant postoperative complications. The average 
time in the liospital was two weeks. 

Ectopic pregnancy is not a rarcl 3 >- enconnlered condition. According to 
E. A. Scliuman’s statistics, its incidence relationship to that of normal 
pregnancy is 0.38 per cent. Keeping that in mind will be one of the 
gi’eatest aids diagnostically. 

For a full discussion of tlie etiology of ectopic pregnancy, reference 
should be made to the writings of Seluiman,^ Wynne,- Farrar,® and Leith 
^Murray.'* In onr series, in eight eases obstructive factors were found, 
seven cases of salpingitis and one case of tuberculosis of the tube. In 
none of the others was there anj’- gross sign pointing toward au}’- 
etiologie faetox\ Slost ectopic pregnancies occur in multiparous women. 
Tills was not only time in onr scries but also found to be time by almost 
all contributors on the subject. It is generalh^ agreed that once the diag- 
nosis of ectopic gestation has been made, the patient should be prepared 
for laparotomy as soon as possible. There is still some difference of 
opinion regarding treatment after tubal rupture, the majority agreeing 
hoAvevcr, that immediate operation is preferable to anj^ conseiwative 
treatment. The oliservation of Hunter Robb that severing the ovarian 
arteries of pregnant bitches did not kill the animals gave rise to the 
hibeimation treatment of ectopic gestation. 

The idea underlying the hibeimation treatment is that the primary 
rapture, while possibly serious, is usually not fatal, since in the main, 
an arterial rivig and not a large vessel is involved. According to this 
idea the bleeding continues until the blood pressure falls sufficiently for 
the formation of a clot and then the patient reacts, feeling well in a day 
or two. During the reactive stage the operation can be perfonnecl more 
safely, Tliis particularly summarizes the teaching of the late Dr. John 
0. Polak. While this may be true of a large majority of cases, it cer- 
tainlj'- is not true of all. It is indubitably true that the majority of the 
patients m extremis do react and may be operated upon with comparative 
safety some time after the reaction. It is equally true, however, that 
no one can foretell whether the reaction will take place, or whether the 
patient will slip momentarily further and further beyond surgical aid 
and death end the scene without any more active attempt having been 
made to save the life of the woman than giving lier morphine, hypo- 
dermo and proctoclysis and the Trendelenburg posture. While the re- 
sources of surgery are rarely successful when practiced on the dying, yet 
of all acute surgical conditions, ruptured ectopic pregnancy is one in 
which even when patients are operated upon almost in extremis, they 
recover with most surprising rapidity. 

In the past the fear of operating was engendered by the idea that the 
operation added shock to an already existing shock, the combination of 
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^^]lie]l iiiig;!!! jm'ovc Jalnl. In rn])liu’cd ectopic })i'egn<nicy, the ])ictiu’e 
is one ot! homorrliage. 

J lie Jii])cniation tveatTneiit oi, eclo]>ic ])regi)aiicy has frctjneiilly been 
advocated for the same reasons as those advanced for the expectant and 
palliative treatment of bleeding ulcers of the stomach. From a tlier- 
ai)eiitic a])])roach stand])oint the two are by no means coin])arable. In 
many instanco.s of bleeding nicer, it is impossible to find a bleeding vessel 
for ligation. Either the very extensive operation of subtotal gastrectomy 
or pylorcctomy on an already exsanguinated ])atient must be performed 
or recourse must, be had to gastroenterostomy, in the hope that drainage 
might indirectly favorably influence the hemorrhage. However, in the 
case of ectopic ])rcgnancy tlie bleeding j>oinl. is always acce.ssib]e for easy 
ligation. Prom the standpoint of the therapeutic indication there is a 
very close 3 )arallelism Ijotwcen the hemorrhage of a ruptured tubal 
]))-ognancy and that due to slipping of a ligature on a va.scular pedicle 
after la])arotomy. In case fi-ank hemori-hagc were recognised post- 
ojmrat.ively as the result of a slipped ligature what surgeon would 
hesitate to reoperate for the eonlj-ol of .s'ueh hemorrhage? 

Lilian K. J’. Fairnr*'' rejiortcd 3 ileal h.s in MO.'J ea.'^cs in jill of which operation 
was not (lefcrrccl. SchefToy cl al.s report two postoperative deatlis out of S2 patients 
operated upon iinincdiatoly or within twenty-four lioiirs. Loitli Alurray reports 
two deaths out of 340 ])aticnts similarly treated. In .all these patients the authors 
explained their deaths as not being due to the ox)crativc interference hut rather to 
some intercurront accident such as postoi)erative pulmonJiry oniholus on the eighth 
or tenth da}' or septic pneumonia. 

An important factor in minimizing the trauma of the operative pro- 
cedure in a woman already damaged by a severe intraabdominal hemor- 
rhage, is the choice of subarachnoid block as the anesthetic. j\raximal re- 
laxation is afforded, which in tiini insures easy, speedy operating with 
minimal tissue trauma. Shocking impulses generated in the operative 
field, blocked in the anesthetized spinal roots and cord, never reacli the 
brain so that the central nervous system is spared. The fear that many 
of these patients alreadj" having a low blood pressure are not fit for 
spinal anesthesia because of its depressing effect on pressure, is entirely 
unwarranted. The Trendelenburg posture insures sufficient gravity 
drainage hack to the heart to prevent its contractions on empty cham- 
bers, no matter how complete the peripheral and splanchnic vasodilata- 
tion he. Indeed, the lower the pressure before anesthesia, the less can 
the fall attributable to the anesthetic he. Although there were only 2 
cases in this series in which no spliygmomanometrie blood pressure read- 
ings could he obtained, we have operated on 6 other such cases due to 
tubal rupture, 3 cases of gastric ulcer hemorrhage, 1 case of traumatic 
rupture of the spleen, 1 ease of laceration of the liver, and 1 case of 
laceration of the Iddney. In these 12 cases also, spliygmomanometrie 
readings were unobtainable because the pressure was so low. These 'ex- 
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periences m extreme cases, besides a familiarity witb the uselessness of 
blood pressure readings as a criterion of a patient’s condition during 
operation under spinal anesthesia gained in over 10,000 laparotomies, 
make us feel that ectopic pregnancy is not only no contraindication to 
tlie use of this anesthetic, but that it is suitable for nse in this condition. 
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OCCIPUT POSTERIOR 

A Statistic.Mj Study From the Chicago Maternity Center 

Joseph G. Crotty, M.D., Cincinnati, Ohio 

T N THE realm of obstetrics there is probably no topic which has been 
productive of more diverse and conflicting opinions than that sup- 
porting the methods advocated by various clinics in the management of 
occiput posterior positions. For this reason it is enlightening and help- 
ful to review a large series of eases and thus to determine if possible 
wherein we have triumphed or failed. Many of these statistical studies 
are inaccurate for obvious reasons. The figures of hospitals are fre- 
quently at fault because they include a disproportionately large number 
of primiparas, in whom occiput posterior is generally recognized to be of 
more serious import than in multiparas; also because many patients are 
sent to hospitals only after attempts at delivery in the home have failed 
in the hands of the less skilled, or because dystocia is anticipated; and 
because operative interference is always more readily undertaken where 
it is more convenient. On the other hand, a series of cases taken from 
the private practice of trained obstetric specialists is apt to be equally 
misleading, since many cases fall into their hands only because they are 
pathologic and in need of sldlled attendance. For the purposes of tliis 
study, we have selected the statistics of the Chicago ]\Iatemity Center, 
which is entirely an out-patient service, where all lands of normal and 
operative obstetrics, with the exception of cesarean section, are under- 
taken in the homes. Hence, we believe this seiwice is more likely to 
represent a cross-section of the general run of obstetric practice to be 
found throughout the country as a ivhole. 

Most of the recent publications on this subject have shown a rather 
large proportion of operative deliveries. While these may be productive 
of good results in the hands of the skiUed obstetrician in a well-equipped 
maternity, in the hands of the average practitioner, who still must do 
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most of ]iis tloliverie.s in tlie Iiome, sneli interference will inevitably be 
imsntis factory to say (lie least, at times even disastrous. A study of 
the /iffuros about to be presented will reveal a tendency toward a 
strongly conservative altitude in our clinic, operative interference be- 
ing resorted to only when Ktriclly indicated, and tlicn the interference 
in all eases is as radical as tlic circumstances require. 

Tt\ presenting these slat.i.siics, ilicre i.s, we believe, one figure which 
mar well ho chaUenged. Of the 7,803 deliveries in the twenty-nine- 
month period covered by this study, 6,223 arc known to have been veile.x 
])resentations; and of these occiput poslerior was diagnosed in 714 cases, 
an incidence of only a fraction under 11..5 per cent, whicli is one of 
the lowest on reeoi’d. DcLee presents llic slatistics of the Chicago Lying- 
in Hospital as .sujiporting an incidence of ]2.1 per cent, and he quotes 
Karl Braun as giving the much larger figure of 30 per cent. 'Williams 
offers 20. S per cent as his experience, and says that Plass was able to 
find only 11.1 per cent in 5,445 vertex presentations delivered at the 
Johns Hopkins Ho.sj)ital. All of tlie.se figures, like our own, .seem open 
to the criticism voiced hy Danfoilh. who slates: “In many services in 
whicli tbo observations arc made and recorded by internes, tbc cases in 
Avhicli anterior rotation occurs are recorded as anterior positions, and the 
pidmaiy po.stcrior e.seapes recognition.” Danfort h, by the way, says 
that occiput posterior bos been encounlerod in 27.1 per cent of cases in 
his private practice, but tin's large incidence must fall under the ob- 
jection we have already made to the .statistics of the .skilled obstetrician. 
In a small series of pensonalfy conducted home and hospital deliveries, I 
have recorded occiput posterior position in 28 per cent of vertex 
presentations, wliich seems unduly high. At any rate a mean of all 
these figures gives an incidence of 20 per cent, which seems to api^rox- 
iinatc the true state of affairs about as closely as possible. 

Table I shows the ineideucc of the various pre.sentations encountered 
on this service. 


TabijE I. Totatj Deliveries Prom July 1, 19.32, to Dec. 1, 1934, 7,803 


Unattended (precipitated liefore 
Tot.al attended deliveries 
A^'ertex pre-sentations 
Breech 

Pace and brow 
Transverse 

Tot'll occiput posterior 
Occiput right posterior 
Occiput left posterior 
Primiparas 
Multiparas 


arrival of doctor) 1,316 or 16.8% 
6,487 


of all vertex cases 


6,223 

96.0 

% 

222 

3.4 

% 

23 

0.3; 

i% 

19 

0.29% 

714 

11.5 

% 

489 



225 



196 



518 




Of these 714 occiput posteriors, 614 or 86 per cent terminated in spon- 
taneous delivery. On the other hand, if it is true, and in all likelihood 
it is that'20 per cent of the 6,223 would be found to have been occiput 
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posteriors had more sidll and care been employed in diagnosis and re- 
cording, then the operative incidence in this series is only 8 per cent, and 
92 per cent of all our posterior cases have delivered spontaneously. 
Table II shows the frequencj’’ of the various modes of termination in the 
714 deliveries. 

Table II 

Spontaneous rotation and delivery 573 or 80.2 % 

Manual rotation, spontaneous delivery 3 or 0.42% 

Spontaneous delivery, persistent occiput posterior 38 or 5.32% 
Operative deliver^' 100 or 14.0 % 


A review of the 100 operative deliveides reveals that all of them tvere 
strictly indicated interferences and also that by far the majority of 
them were difficult iiroeedures. That the average length of the sec- 
ond stage in this group was 3.37 hours, with a mean first stage of 
27.7 hours, will give some lead to the necessity of the operations done. 
In the nineteen cases in which dilatation of the cervix was completed bj’’ 
Dulirsson’s incisions, the first stage of labor averaged 48.5 hours, the 
longest being seventy-four hours and the shortest thirty-five hours. This 
operation is performed only under the most rigid indications, and then 
only when the proper conditions are present, and after the woman has 
had a fair test of labor with membranes ruptured, or when fetal or 
maternal distress demands rapid delivery before the cervix is completely 
dilated. All of these nineteen operations were performed upon primip- 
aras. A statistical review of the 100 operations follows : 

Total operative deliveries 
Occiput left posterior 
Occiput riglit posterior 
Primiparas 
Multiparas 

Porceps Operations: 

High forceps (to ho discussed later) 

Midforceps 
Low forceps 

After operative rotation 
After spontaneous rotation 
On after-coming head (version) 

Key-in-lock maneuvers 
Bill’s Scanzoni modification 
Bailed forceps 

Manual notation; 

Attempted 65 

Bailed ^ 

Succeeded 62 

Version and Extraction 
Biihrssen’s Incisions 
Laparotrachelotomy _ 

1 primipara with cephalopclvie disproportion 
1 multipara with placenta previa totalis _ , , . . 

Craniotomy ^ (aU on dead babies) 

A clo.se Study of this summary of the operative work will demonstrate 
several veiy interesting points. In the first place, 70 per cent of all 


3 

57 

14 

15 
1 

26 

1 

1 


100 

35 

65 

85 

15 


3 

19 
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these ojicrations iiichiclc Iiigli forceps, midforeeps, yersion and extrac- 
tion, craniotomy, or laparolraelnilotomy, and only fifteen of the thirty 
low forceps M'crc preceded by spontaneous rotation to an anterior posi- 
tion, which gives a good lead as to the urgent need of operative inter- 
vention. Another extremely ini cresting point is the success of manual 
rotation, which failed only three times in the sixty -five attempts, any 
manual rotation which eficcts a change to or hcj'ond the transverse posi- 
tion being considered .successful. "Wliatcvcr may be said for or against 
Ibis method by those who prefer forceps maneuvers, this much is certain, 
that rotation can be effected manually in the vast majority of instances, 
if it is per.sisl.od in by one familiar with the proper technic. Wc see also 
that forceps were used for rotation only twenty-seven times, twenty-six 
of those being key-in-lock mancuvci'.s, most of which were utilized to 
com])Ietc a manual rotation vdiich had already turned the head to or 
well be.vond the transvcr.se. The lone Bill-Seanzoni maneuver was per- 
fonned upon a 335-pound multipara with a justo-major pelvis, who, 
because of uterine inertia and lack of cooperation, was unable to deliver 
.spontaneously. Irregular fetal heart tones precipitated the decision to 
effect delivery, and the forceps were resorted to in jn'cfcrence to version, 
because the patient had a very bad upper respiratory infection, and it 
was deemed inadvisable to give her sufficient general anesthesia for the 
latter operation. Both mother and the baby made an uneventful re- 
covery. In one of the other high forceps operations the baby died of . 
cerebral hemorrhage; and the third was clone on the after-coming head 
of a version and extraction, where cesarean section had been decided 
upon, but owing to failure of fetal heart tones while the patient was 
.still at home, promjrt delivery was I’csorted to, and both mother and 
baby are alive and well. It will also be noted that our methods differ 
from those of some clinics, in that all heads are rotated to the anterior 
position before the forceps are applied. In onlj' one case was the head 
delivered in the posterior position, and that by a midforceps operation, 
both mother and child fortunately escaping injury. 

Wliether or not we are correct in our belief that all posteriors should 
be rotated before delivery is attempted, we must admit, is open to (jues- 
tion. Tlie recent work of Caldwell, ]\Ioloy, and D ’Bsopo upon the stnic- 
ture of the pelvis and the effect of its variations upon the course of labor 
seems to indicate that there may be certain cases in which the pelvis 
is best adapted to the passage of a posterior position. It will be noted 
that of the 614 spontaneous delivcx’ics in our series, thiify-eight were ex- 
pelled as persistent posteriors, many of them, even in primiparas, with 
surprising case. This seems in some measui’e to bear out the contentions 
of those who advocate oeca.sional extraction in the posterior position 
especially when the head has descended to the perineum, and it is prob- 
ably best to try to learn which method promises the easiest deliver}'. 
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While we contemplate no change in our methods at the present time, we 
must aclmowledge that the last word, has not yet been spoken, and these 
new and. interesting studies in the morphology of the female pelvis may 
some day cause us to change our minds about many things. Two of the 
versions were done upon multiparas with high occiput posteriors and 
both were productive of living babies; the third was done upon a pre- 
mature infant with a prolapsed cord, and the baby lived only twenty- 
four hours. The two cesarean sections, as will be noted, were done for 
indications which made them absolutely necessary; the nineteen Dulirs- 
seii’s incisions have already been discussed, and indications for the five 
craniotomies will be brought out in the section on fetal mortality. Suf- 
fice it to say here that all of them were performed upon dead babies, as 
it is our policy never to pennit the mother to suffer unneeded risk or 
damage for the sake of an infant that is Iniown to have already suc- 
cumbed. 

We now turn to a discussion of our fetal and maternal mortality, but 
we shall not speak of morbidity, because in a service such as ours where 
temperatures are recorded as a rule only once daily, such observations 
are of little value. We can state empirically only that the incidence of 
febrile courses on our service seems to be unusually low, very few pa- 
tients developing fevers which demand therapy of any kind. In the 
series of 714 occiput iiosteriors, we regret to report tlie death of one 
mother. 

TJiis patient was a twenty-five-year-old gravida ii who liad liad one previous 
.spontaneous abortion. She had a mild case of pneumonia during her jnegnancy, and 
from time to lime complained of abdominal pain. She was delivered by manual 
rotation and midforceps, after which a severe postpartum hemorrhage necessitated 
manual removal of the placenta. Her puerperium was uneventful for the hrst 
eight day.*!, and then she developed chills, fever, and a Bartholin absco.ss. This was 
incised and drained under a badly taken ether anesthesia, following which she 
developed pneumonia; she was sent to a hospital and died. Autopsy findings were 
those of a typical bronchopneumomia, such as is so frequently attributed to etlier 
anesthesia. Incidentally this is the only maternal death that we have had on any 
of our operative deliveries since the beginning of the Chicago Maternity Center. 

FETAL MORTALITY 

There are seventeen fetal deaths recorded among the 714 deliveries, 
for a gross fetal mortality of 2.38 per cent; of these ten occurred in the 
operative series, making a gross operative mortality of 10 per cent. De- 
ducting macerated babies, babies whose heart tones were inaudible when 
we arrived on the case, and others according to the indications outlined 
in the detailed account to follow, we have a corrected mortality of 1.54 
per cent in the entire series, and the corrected operative mortality of 
6 per cent, which is low enough considering the tn^es of operatives in- 
volved. In this couneetion it must be emphasized that it is not our op- 
erative mortality that is to be considered, but the mortality of the entire 
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series, since a policy of intciligcnt cxpcciancy seonis to liave been in large 
]iarl; responsible for the success obtained in the Ircaimcnt of these cases. 
A detailed review of the fetal deaths follows: 

2 Oraniotomic.^ on maccralcfl babirs; cliiniiiafcd in coi'm;to<I inortalitie.«. 

] Craniotomy on fotu.s dead from lonj; labor; indudod in both groHs and oper- 
ative 7nor(alilic.‘5. 

1 Craniotomy on baby dead from complete abniplio jdacentao ; iimluded in gros.s 
and oponilive mortality. 

1 Crtijtiotoiny on baby dead from failed forceps; included in both gross and 

operative.* mortality. 

2 Pied of cerebral lieinorrliago after mid- and liigli forceps; included in both 

gro.s.s and operative mortalilie.s. 

3 Canse undetenninod by autopsy, no evidenee of cerebral injury; midforcep.s; 

death thought by mother to be dne to accidcntiil suffocation; may have 
been this or thytnns; eliminated. 

3 Second twin, single amnion and chorion with cords twisted and knotted to- 
gether. I?aby apiiarently died during labor; forceps; eliminated in 
operatives but included in gross. 

1 I’rcmuturo with prolapsed cord; died of cerebral licmorrliagc after ver.sion 
and o.vtraction ; included in both. 

3 Spontaneous delivery; ]»ersistcnt O.D.P. : died in thirty-six hours from cere- 
bral liomorrhago. 

1 Spontaneous; died in twenty-four honrs. Autopsy; aortic occlusion, con- 
genital. 

1 Pied in forty-eight hours. Meicna neonatorum. 

3 Cause nndetennined, died eighfeenth day; eliminated (Bpont.) 

3. Cause undetermined by autop.sy; included in gross. 

3 Stillborn; prolapsed cord; included in gross. 

To recapitulate, a policy of inlclligeut ex])ec1ancy was observed 
tbrougliout the series of 714 occiput posteriors, interference being re- 
sorted to only tvliere urgently indicated. Tltc result, a. fetal mortality 
of 1.54 per cent, speaks for itself; and while we do not claim that our 
methods are the “sine qua n^n” in the management of this veiy difficult 
problem, wc are confident that our record slionld encourage their adop- 
tion by those who have been unable to find a system productive of re- 
sults as good as or better than our oyui. This is no place to discuss op- 
erative technic, hut it is only fair to state here that our problem in op- 
erative obstetrics in the home has been greatly simplified by the develop- 
ment of the parasacral block technic as described by Tucker and Benarou, 
and for practically all of our operations this very efficient regional an- 
esthesia gives ideal or at least satisfactory results. Manual rotation i.s 
rendez’ed much more succe.ssful than under genei’al anesthesia becaiise 
of the greater relaxation secured, and the operation of Diilnssen's in- 
cisions is made a comparatively easy procedure; even two of the three 
versions were performed quite successfully with this type of nerve block. 
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SUMMARY 

1. A series of 714 occiput posterior labors is presented with a cor- 
rected fetal mortality of 1.54 per cent and a maternal mortality of 0.14 
per cent. 

2. In this series operative intervention is undertaken in only 14 per 
cent, and in the 100 operative deliveries the gross fetal mortality was 
10 per cent, and the corrected fetal mortality 6 per cent. 

3. When operative intervention becomes necessary, manual rotation is 
considered the procedure of choice over the various forceps extractions, 
rotation being completed, when needed, by the key-in-lock maneuver 
with forceps. It is the policy to rotate all occiput posteriors to the an- 
terior before attempting delivery. 

4. It is estimated that occiput posterior positions occur in approx- 
imately 20 per cent of all vertex presentations. 

5. Local anesthesia in the form of parasacral or pudendal blocks or 
combination of the twm was employed successfully in practically all the 
operative deliveries. 
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CESAREAN SECTION: FACTORS INFLUENCING MORTALITY 

An Analysis of 243 Cases 

A. Talbert Bowers, A.B., M.D., Dayton, Ohio 

D uring the past decade the literature has been replete with discus- 
sions of the use and abuse of cesarean section. It is generally agreed 
that cesarean section is a conservative procedure if the indications are 
adequate and if the operator is sldlled. It is often upon the general 
practitioner, however, that the burden of decision first falls. 

The object of this communication is to analyze in some detail the 
cesarean sections which have been performed at the Miami VaUey Hos- 
pital, Dayton, Ohio, during the eight-yeai- period from Jan. 1, 1926, to 
Jan. 1, 1934, and to determine as far as possible the factors which in- 
fluence mortality. 

incidence of operation and mortality 

As indicated in. Table I, 9,527 women were delivered in the maternity division 
of the Miami Valley Hospital during the eight-year period. There were 243 
cesarean sections, an incidence of one in each 39 hospital deliveries (2.55 per cent). 
The yearly operative incidence varies from 1 in 25 to 1 in 63 hospital deliveries. 
The operative mortality varied considerably from year to year. Tlie mortality rate 
was highest (ll.S per cent) during 1930, even though the incidence of operation 
(1 to 39) was average for the entire series. The mortality rate was somewhat 
above the average during 1933, when the incidence of operation was lowest. 
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Tlio tilnpHical la-sarcun soation was done in 2?,n euscH; tlie low cerviea) section in 
cases j tlie J^oito ojieratioii in .'5 cases; and the vaginal section in 1 case. Ten of 
the 31 deaths followed the clas.sical operation; one followed the Porro operation, 
which was complicated by jtrovions rnptnrc of the ntenis with twin fetuses in the 
abdominal cavity. 

T.MUiK I. Ykaucy Oermn-tvE Tncidencf. and ^touTAurY 


YKAU 

TOTAE 

CESAUEAN 

INCIDENCE 

DEATHS 

J’EK CENT or 

DELIVEBIES 

SECTIONS 

OPEBATION 

MORTALITY 

192G 

1,007 

18 

1 to 14 

0 

0.0 

1927 

■BiEH 

29 

1 to 38 

0 


1928 


47 

1 to 20 

3 

0.4 

1929 

3,313 


1 to 21 

o 

3.9 

1930 

1,32.1 

34 

1 to 39 

4 

11.8 

1931 

1,30.7 

27 

- 1 to 48 

1 

.3.7 

1932 

1,197 

19 

1 to 03 

0 

0.0 

1933 

1,070 

17 

1 to 03 

1 

5.9 

Total 

9,127 

213 

1 to 39 

n 

4.5 

Table II. Types or Opebation 





INCIDENCE 

PER CENT OF 

TYPE 

NUMBEB 

INCIDENCE 

PER CENT DEATHS 

or DEATH 

MORTALITY 

Classical 

230 

1 to 1.03 

97.1 10 

1 to 24 

4.2 

Low cervical 

o 

1 to 81.0 

1.2 0 


0.0 

Porro 

3 

1 to 81.0 

3.2 1 

1 to 3 

33.3 

Vaginal 

1 

1 to 243.0 

0.4 0 



Total 

243 


100.0 11 

1 to 22 

4.5 


INDICATIONS 

Table III. Indications fob Cesarean Section 


INDICATIONS 

Contracted pelvis 
Dy.stocia 

Preidous cesarean 

Placenta xirc\da 

Eclampsia 

Preeclampsia 

Malposition fetus 

Bigid cervix 

Bicornate uterus 

Bupturod uterus 

Prominent sacrum 

Placenta marginalis 

Previous third degree laceration 

Heart disease 

Acute nephritis 

Fractured pelvis 

Uterine fibroid 

Thyrotoxicosis 

Prolapse cord 

Previous myomectomy 

Old ulcerative colitis 

Previous abdominal injury 

Total 


rUMBF.R 

PERCENTAGE 

103 

42.2 

34 

34.3 

27 

11.0 

10 

0.0 

14 

5.7 

9 

3.7 

7 

2.9 

5 

2.0 

4 

1.0 

4 

1.0 

3 

1.2 

o 

it 

1.2 

2 

O.S 

2 

0.8 

O 

O.S 

2 

O.S 

1 

0.4 

1 

0.4 

1 

0.4 

1 

0.4 

1 

0.4 

1 

0.4 

243 

100.0 
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III the aiinlysis of flic indioations for ojicration, jis recorrleil in Table III, an 
effort was made to group the toases according to the indications for operation. These 
data, indicate that contracted pclvi.s still presents by far the most common indica- 
tion for the cc.sarcan operation. In most cases a trial of labor provided further 
evidence of contracted pelvis. Under the heading of dystocia was included dis- 
proportion of the size of the fetus and the pelvis. Inertia was also included under 
dystocia j no effort has been made to distinguish between primary' and secondarv 
inertia. 

Tho dictum, “Once a cc.sarcan, always a cesarean" appears to apply appropri- 
ately in all of tho cases which were submitted to high classical cc.sarean section. 
It seems plausible that a patient who had prcviou.sly been subjected to transverse 
cervical cesarean section would bo less endangered during a subsequent trial of labor. 

ADniTIONAIi OPERATIONS 

Sterilization operations, usualJi' salpingectomy, were pei formed in ninety in- 
stances (do per cent). Even tliough the percentage of sterilization operations is 
high in this series, this was done because of the Itnowledge that the mortality rate 
is decidedly increased with each succeeding cesarean section on the same patient. 
Appendectomy ivas performed in five cases. Such incidental operations as my- 
omectomy, oophorectoni}', and repair of ventral hemiac, were performed. It is 
apparent that additional operations should not be performed unless the patient’s 
condition warrants the additional interference. 

GENERAL, CONSIDERATIONS 

The fetal membranes were ruptured before operation in 14 per cent of the Cases. 
Vaginal o.xaminations had been done prior to operation in 37 per cent of the cases. 
Delivery had been attempted by^ the application of forceps, insertion of bag, or 
version in 4 per cent of the cases prior to the performance of the cesarean section. 
Morbidity, which includes those patients with mouth temperature of 100°F. or more 
for over twelve hours, occurred in 40 per cent of the patients. 

Information derived from (lie hospital records indicates that at least five of the 
patients who died following cesarean section had been subjected to vaginal examina- 
tion prior to operation. Tho fetal membranes had been ruptured before operation 
in two' cases. Seven of the patients had been in labor from two to eleven hours 
before operation. In one case a bag was inserted into tho uterine canal before 
operation. 

Tho mortality rate for persons who were subjected to a first cesarean section was 
3.6 per cent; the mortality rate for those who were subjected to a second cesarean 
section was 7 per cent; the mortality rate was 20 per cent among those women who 
were cesareanized a third time. Vaginal examinations were done prior to operation 
in 37 per cent of the women in the entire series; vaginal examinations were done 
before operation in 46 per cent of the cases which ended fatally. 

The average time for operation for the entire series was thirty-seven minutes, 
while the average operative time in the cases which ended fatally following opera- 
tion was thirty-nine minutes. It seems probable that the operative time plays an 
insignificant role in the production of a fatal outcome. 

Of the patients who died following operation, 73 per cent developed peritonitis, 
apparently produced by contamination from the vaginal outlet. Tlie most frequent 
cause of such contamination was repeated preoperative vaginal examination, the 
use of douches, attempted deliveiy by forceps or bag, and lack of cooperation by 
the patient. It seems apparent that every obstetric case should be treated from 
the beginning of pregnancy as a potential operative case, thus avoiding confamin 
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ation of the birth canal. TJntil this truth is realized the mortality rate in this 
country ■will remain excessive. 


FETAL MORTALITY 
Table V. Fetal mortality 


DEATHS ACCORDING TO 

INDICATIONS 

1 CAUSE OF FETAL 

DEATH 

* 

NUJIBER 

1 NUMBER 

PER CENT 

Placenta previa 

4 

Premature 

7 

41 

Abruptio placentae 

3 

Cause unknown 

4 

24 

Eclampsia 

O 

O 

Ruptured uterus 

3 

18 

Kuptured uterus 

3 

Congenital sj^philis 

1 

6 

Prolapse cord 

1 

Pulmonary atelectasis 

1 

6 

Dystocia 

1 

Hydrocephalus 

1 

6 

Contracted pelvis 

1 





Fetal mortality occurred in 7 per cent of cases, which include eleven stillbirths 
and six deaths following delivery. The corrected mortality of infants viable at 
birth was 2.45 per cent. 

The fetal mortality in cases of ruptured uterus was 75 per cent, in placenta 
previa 25 per cent, and in eclampsia 21 per Cent. 


ANESTHESIA 

Table VT. Anesthesia Mortality 


TYPE OP ANESTHESIA 

NUMBER OP CASES 

DEATHS 

PER CENT OP 
.MORTALITY 

Ethylene plus oxygen 

172 

7 

4.1 

Nitrous oxide plus oxj’geu 

38 

1 

2.6 

Ether 

21 

1 

4.8 

Spinal 

6 

2 

33.3 

Avertin 

1 




Inlialation anesthesia was employed in nine of the eleven cases in which death 
was attributed to anesthesia. Spinal anesthesia was directly responsible for the 
death of one patient who died before the operation was begun. In the other case 
in which death followed spinal anesthesia the death was not in any way attributed 
to the anesthesia. 

CONCLUSIONS 


1. Cesarean section is a conserv'ative surgical procedure providing 
the indications are adequate and the operator is skilled. 

2. The mortality rate sho-ws a definite increase with each succeeding 
cesarean section. 

3. Peritonitis, usually the result of preoperative contamination of the 
lower birth canal, is the most common cause of death. 

4. The prenatal care of all pregnant women should include a con- 
sideration of the possibility that cesarean section might be requiied at 
the teiTuination of pregnancy. 


Note: The author wishes to express 

B. "W. Beatty, L. G. Bowers, B. A. Bunn, F. D. Growl, H. K. Finley, G. G. GlmllOT, 
Curtin (T-inn TT 11 Hatcher H, H. Herman. J. Iv. Hoerner, E. M. Huston, H. B. 
Huston M.D. Prugh VV. A. Bickctts, F, L. Shively, F. I. Shroyer, C. S. Smith, and B. 
H. Spitler ’fo'r their 'kind permission to include in this study the records of patients 
admitted to the Miami Valley Hospital. 
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FIBllOi\lYO]\IA OF THE OEKVIX UTERI® 

Ruport ok Case 

VtRaiL S. CoUNSELLER, SI.D., AND DoNAED C. CoLElNS.f M.D., 

Rochester, Minn, 

’"T^RUB fihromyomas are occasionally seen arising from the cervix uteri 
* tliat are of surgical significance. 

Kolb found 5 (0.9C por cent.) such tumors in a series of 552 cases of uterine 
fibromyomas. Boyd said tliat about 8 per cent of fibromyomas occur in the cervix 
He also added that such cervical tumors ivere ahvaj's single. According to Cliris- 
topher, Bland-Sutton expressed the opinion that 5 per cent of all fibromyomas occur 
in the cervix. However, Vila and Schlossberg said that Schroeder gave the incidence 
as being 8 per cent, while Lee said that it was 15.5 per cent. Vila and Schlossberg 
in a series of 422 cases in which the uterus had been removed for multiple fibro- 
myomas found only three (0.71 per cent) instances in which the cervix contained 
fibromyomas. Moench believed that 8 per cent of uterine fibromyomas occur also in 
the cervix. Turunen reported that 480 uterine fibromyomas were encountered at the 
gynecologic clinic at Helsingfors between 1919 and 1928, but that only two (0.42 
per cent) of these occurred in the portiovaginalis. He said that Garkish found 
1 por cent of uterine fibrom 3 'omas present in the cervix, while Albrecht, in 1928, found 
two cervical tumors among 700 specimens of uterine fibromj’oma. Counseller, Cox, 
Church and Paterson said that cervical fibromyomas maj* be found in 6 per cent of 
all diseased uteri which arc removed surgically. 

The literature on this subject is limited and consists primarily' of isolated reports 
of cases. Turunen, in 1930, presented the onlj' adequate review of the literature. 
He was able to collect 112 cases of fibromj'omas of the uterine cervix and fortj’ of 
these were first encountered when the tumor either blocked or rendered cliildbirth 
exceedingly difficult. He attributed the first report of a case to Langenbeck in 
1859. Kolb, in 1910, found only twenU'-four cases recorded in the literature and 
added five cases of his own, in one of which the tumor was responsible for an in- 
version of the uterus. Crousse, in 1922, described a huge tumor which measured 
35 by 25 by 30 cm., and whose weight was 4,500 gm. Giles recounted an interesting 
case in which a large cervical fibromyoma had grown from the remaining cervical 
stump seven years after a subtotal abdominal hj-sterectomy had been performed for 
multiple uterine fibromyomas. Tho cervical tumor had rapidly filled the pelvis and 
had required prompt surgical removal. Moench also recorded a similar case m 
which’ the cervical tumor had appeared six weeks after operation for removal of 
another tumor. Solomons described the origin of a similar cendcal tumor from the 
old scar in the anterior wall of the cervix, wliich marked an attempt to cure a steribty 
by dilating the ostia of the tubes from the vaginal route, which had been made 
several years previously. 

Whitehousesi and Prommolts, o reported cervical tumors which were the cause ot 
almost fatal vaginal hemorrhages. The case, which was reported by Hall, was re- 
markable because the tumor was so large that it filled the vagina and spread the 

♦Submitted for publication. January 21, 1935. 

tNow residing in Los Angeles, Calif. 
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vulva apart for a distance of 5 cm. Von Zur-Miililen mentioned a similar case in 
wlricli the cervical fibromyoma actually protruded from the vulva and the external 
portion measured 12 by 20 cm. The tumor in the case, ■which was reported by 
Kleff, was believed to have been a predisposing factor in the subsequent rupture 
of the uterus. Joseph, Zondek and Preund described an instance of a woman, aged 
thirty years,- who had a cervical fibromyoma that blocked labor. Lehmacher re- 
ported two cases in which the tumors were intimately adherent to the bladder and 
hence were removed surgically Avith great difficulty. Courty, in 1932, recorded the 
instance of a largo tumor, rvhich arose from the posterior lip of the cervix and 
Avliich was adequately treated by a total abdominal hysterectomy. The tumor in 
the case, which Avas recorded by Counscller, Cox, Church and Paterson, Avas peduncu- 
lated, derived from the submucosa, measured 6 by 7 cm., weighed 230 gm., and was 
easily removed by local excision of the pedicle, folloAved by a perineorrhaphy. They 
said that Ecel had preAuously described the largest cervical fibromyoma; it had pushed 
the fundus of the uterus cephalad as far as the level of the umbilicus and had 
weighed 7,000 gm. (15.4 pounds). 

The factors responsible for tlie cansation of cervical fibromyoma are 
not accurately ImoAim. These tumors commonly affect multiparas, but 
may not be discovered until they interfere with the course of labor. How- 
ever, more commonly they occur at or soon after the menopause. Their 
first warning sign is frequently the appearance of a sudden large, often 
alarming, vaginal hemorrhage. The interstitial type of tumor frequently 
fills the pelvis, obstnicting in varying degrees, the urethra, bladder, 
ureters, rectum, sigmoid flexure, and the birth canal. Neighboring struc- 
tures in the pelvis may become densely adherent to the fibromyoma, mak- 
ing the surgical removal of the tumor both veiy difficult and exceedingly 
dangerous. Cervical fibromyomas may undergo degeneration, secondary 
infection or sarcomatous changes. Cabot- records a case in Avhich a 
woman, lAdio had a large cervical fibromyoma, also had an accompanying- 
purulent streptococcic pelvic phlebitis. 

Local removal of either the smaller interstitial or pedunculated sub- 
serous types of tumor through the vagina may be done sometimes with 
ease and safety. HoAvever. large interstitial tumors require an intra- 
abdominal approach, and total abdominal hysterectomy is usually the 
treatment of choice. Radium or roentgenotherapy may cause a tem- 
porary shrinlcage in the size of the tumor, but should rarely be allowed to 
supplant adequate surgical removal. Cases which have been reported 
by Giles, Moeneh, as well as our case, amply support this contention. 
Fibromyomas of the uterine cervix appear to arise from either the 
anterior or the posterior lip of the cervix. Usually, these tumors are 
difficult to remove surgically and require the services of an experienced 
gjmeeologist to insure a favorable result. The reported operative mor- 
tality is around 8 per cent, Avhile the postoperative morbidity is an 
appreciable factor. 

The folloAving is a brief report of a case of a large fibromyoma of the 
uterine cervix which was successfully remoA^ed sui’gically. 
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REPOUT OP CASE 

A married Canadijm woman, aged forty-nine years, was, referred to the Mayo 
Clinic by her liome physician because of a steadily enlarging, mass in the, lower 
uterine segment. She registered at the clinic on December 10, 1934. The family 
.•md past histories did not reveal anything important. There had been no previous 
operations. She had been well until two and a half years ago when she had had a 
marhed vaginal hemorrhage. For the next six months she had had irregular men- 
strual periods whicli had boon accompanied by 'Miot tla.shcs” and small additional 
vaginal hemorrhages. Two years ago she had gone to her home phy.sician for ad- 
vice. He had performed a dilatation and curettage, which had failed to disclose any 
malignant changes. Tliis had been followed by a course of roentgenotherapy. One 



Fig. 1. — Anterior surface of uterus, tubes, and ovaries. It will be noted Giat the 
uterus sits on top of the cervical flbromyoma. The tumor can be seen emerging be- 
hind the greatly thinned anterior lip of the cer\’ix and extending 11 cm. into the 
vagina. 

month later she had had another severe liemorrhage. Site had then been free from 
symptoms for the next six months, at the end of which additional vaginal bleeding 
liad recurred. A second course of roentgenotherapy had been given at this time 
and she again had been well for live montlis. Since then, intermittent severe vaginal 
lieihorrhages had occurred about every two months up to the time of her registration 
at the clinic. A third course of roentgenotherapy, togetlier with the administration 
of calcium w’as given at home to prepare the patient for possible surgical treatment 
here. 

Physical examination revealed a very obese w'oman who weighed 224 pounds 
(100 hg.) and who was 5 feet and 6 inches in height. There w’as extreme pallor 
' of the skin. Soft blowing systolic murmurs were present at the mitral and aortic 
areas; they were not transmitted. There was a large firm mass in the lower part 
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of the ahaoiiien. Tliis was tender and extended to tlie level of the umbilicus. 
Vaginal examination disclosed a large mass which obscured the cervix. Eectal ex- 
amination did not reveal anything abnormal. There were many large varicose veins 
and healed scars of old ulcers on the lower extremities. 

Tlie urine was alkaline in reaction and contained albumin 2 and leucocytes 1 
(16 to each high-power field). The value for the hemoglobin was 9.5 gm. per 100 c.c. 
of blood. The erythrocytes numbered 3,980,000 and leucocytes 6,200 cells per cubic 
millimeter of blood. Tlie Wassermann reaction of the blood was negative. Eoent- 
genologic studies of the thorax revealed slight congestion of the base of the left lung. 

On Dec. 11, 1934, the patient was operated upon. The abdomen was opened with 
a low midline incision. Multiple uterine fibromyomas, bilateral cystic oophoritis, 
bilateral chronic salpingitis, and a large fibromyoma of the cervix were discovered. 
The fibromyoma of the cervix measured 19 by 12 by 11 cm. (7.5 by 4.7 by 4.3 
inches) and about half of it protruded through the external os. The patient also 



Fig. 2. — Midsagittal section through uterus and huge fibromyoma of the uterine 

cervix, arising from the posterior lip. 

had a chronic cholecystitis and cholelithiasis, but it was considered advisable to 
postpone cholecystectomy until a later date. The appendix was not disturbed. A 
total abdominal hysterectomy and a bilateral salpingo-oophoreetomy were performed 
witli considerable difficulty. Pigs. 1 and 2 show the tissue which was removed. 

The pathologist reported that the uterus weighed 2,095 gm. (4.6 pounds). The 
uterus contained multiple fibromyomas j the largest of these measured 19 by 12 
by 11 cm. (7.5 by 4.7 by 4.3 inches), and the smallest measured 1 cm. (0.4 inch) 
in diameter. The largest tumor apparently had originated in the posterior lip of 
the cervix. It had produced a very marked dilatation of cervix, which was similar 
to that W'lrich occurs in a full-term pregnancy, and it had extended beyond the 
cervical lips for a distance of 11 cm. (4.3 inches). Tlie tumor had encroached on 
the uterine cavdty to the extent that the latter appeared only as a slit. There was 
atrophy of the tubes and ovaries. 

The patient had an uneventful convalescence. 
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TUBAL GESTATION 

A Statistical Study Based on 309 Cases 

C. H, Tyrone, M.D., P.A.C.S., S. A. Romano, B.S., M.B., and 
C. G. Collins, B.S., M.S., M D., New Orlban.s, La. 

(From the Department of Gynecology, Tulanc University, School of Medicine, 

and Charity Hospital) 

I N REVIEWING 309 cases of ectopic 3 ;)regnancy admitted to the 
Charity Hospital in New Orleans during the period from 1924 to 
1934, the antliors found that in tliis series there were 36 deaths in which 
the cause of death was directly attributable to this lesion. This mor- 
tality rate, 11.6 per cent, closely approximates the published mortality 
rate in acute appendicitis. Although acute appendicitis occurs much 
more frequently than ectopic gestation, certainlj^ ectopic gestation 
cai'ries just as high a mortality rate, and is invariably more difficult 
to diagnose. These incontrovertible facts, prompted this study and 
analysis of cases. Before a study of this series was started, we were 
impressed, from the cases we had observed personally, with the fact 
that patients presenting the classical picture of ectopic gestation were 
greatly in the minority, and that the so-called atypical case was most 
frequently encountered. 

That this idea Avas correct Avas borne out in the study of the present 
series. For this reason they Avere divided into an urgent group m 
Avhich emergency operations Avere performed .Arithin the first tAventy- 
four hours after the patient's admittance to the hospital, and a non- 
urgent group in Avhich laparotomy aa^s postponed until a later period. 
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One hundred thirty-three eases (43 per cent) fell under the caption of 
urgent eases, and 176 (57 per cent) under the grouping of nonurgent 
cases. In the urgent cases the preoperative diagnosis was ectopic gesta- 
tion in 87 cases, or a correct preoperative diagnosis of 69.1 per cent, 
whereas in the remaining 46 eases the preoperative diagnosis was other- 
wise, usually acute appendicitis, or an error of 30.9 per cent. In the 
nonurgent group, 73 cases (41.2 per cent) were cori-ectty diagnosed pre- 
operatively, and 103 diagnosed incoiTectlj* (58.8 iier cent), the preopera- 
tive diagnosis varying from salpingitis to fibroids of the uterus. 

We believe that the preoperative diagnosis of acute appendicitis in 
so many of the urgent cases can be attributed to the fact that in this 
series, in which the location of the iiregnancy was definitely noted in 
258 cases, 161 eases (62.4 per cent) were found to be in the right tube. 
The remaining 97 cases (37.6 per cent) were found in the left tube. 
This is not in accord with the conclusions drawn by Schumann,^ from 
a study of cases reported by Castler, Farrar, Bovee, Prank, Poskett 
and "Williams. However, we believe that the difi’erence in this series 
is too great to be due to chance, and that ectopic gestation is most fre- 
quently found on the right side. No effort will be made to explain this 
difference, as any explanation would be purely hypothetical. 

The authors are impressed by the large percentage of cases of sal- 
pingitis found, either microscopically or grossly, in this series. Eighty- 
five cases, or 27.8 per cent, showed microscopic evidence of tubal dis- 
ease, while an additional 30 eases showed gross tubal disease in the 
uninvolved tube (9.7 per cent), giving a total of 37.5 per cent of tubal 
disease associated with ectopic pregnancy. This is in accord with the 
general observation of other authors that salpingitis is one of the most 
frequent etiologic factors in extrauterine pregnancy. Of late, reports 
have appeared in the literature of ectopic pregnancy following tubal 
insufflation, and we believe that such can be explained by a previous 
salpingitis, the insufflation merely reestablishing the lumen, so that 
conception can take place, but the peritubal adliesions and intramural 
changes are of such a nature that normal tubal peristalsis is interfered 
with and the lumen remains narrow enough to prevent the passage of 
a fertilized ovum. 

The total number of eases reviewed is 309, with death in 36 cases, 
or a mortality of 11.6 per cent. Of the thirty-six patients that died, 
twenty-seven followed laparotomy, Avhile nine patients died without 
surgical intervention. Autopsy in all nine of these eases showed mas- 
sive intraperitoneal hemorrhage from ruptured ectopic pregnancy. 

FATALITIES 

1. Patient admitted, diagnosed as ruptured eetopie pregnancy, treated immediately 
for shock, but patient died before operation could be started. Autopsy, ruptured 
ectopic pregnancy. 
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2. Patient in liospitnl tlireo days, apparently in good condition^ waiting for donors 
80 transfusion could iirecodo operation. Died from sudden recurrent massive hem- 
orrhage. No operation. Autojmy, rnpturod ectopic pregnancy. 

iJ. Patient admitted at It died at 8:30 I’.M. same day. Admission diagnosis; 
Chronic salpingo-oophoritis, sidmcutc appendicitis^ secondary anemia. No operation. 
Autopsy, ruptured ectopic jircgnancy. 

4. Patient admitted with diagnosis of ruptured ectopic pregnancy, died two hours 
later during transfusion heforo operation could he started. Autop.sy, ruptured 
ectopic pregnancy. 

». I’atient admitted witli diagnosi.s of chronic .salpingo-oopJioritis, possible ectopic 
])regnancy. Died four hours later. No operation. Autopsy, ruptured ectopic preg- 
nancy. 

6. Patient admitted with diagnosis of puerperal sepsis and bronchopneumonia. 
Died two days later. No operation. Autopsy showed ruj)lured right tubal preg- 
nancy and bronchopneumonia, 

7. Patient admitted with diagnosis of coronary thrombosis. Died three hours 
later. Autopsy, ruptured cctojiic pregnancy. 

5. Patient admitted willi diagnosis of gastroenteriti.s. Died nineteen hours later. 
Autop.sy, ruptured ectopic pregnancy, hemoperilonciim. 

9. Patient admitted with diagnosis of possible ectopic pregnancy; possible 
pelvic abscess. Two days later developed cramps in the abdomen and died suddenly, 
Autop.sy, ruptured ectopic pregnancy. 

The.se ease.s illu.strate that jiatienhs can anti do die from ruptured 
ectopic pregnancy, a.s a result of massive intrnperitonetd hemorrhage, 
and that there should be no '‘con.servative” treatment iti ectopic preg- 
nancy. 

CONCLUSIONS 

1. The mortality i*ate in ectopic pregnancy closely approximates 
the mortality rate of acute appendicitis. 

2. Ectopic gestation occurs more frequently in tlie rigJit tube than 
in the left tube, 

3. The diagnosis of ectopic pregnancy, ruptured and nnruptured, is 
exceedingly difficult, due to the large number of atypical cases en- 
countered. 

4. Salpingitis is one of the mo.st frequent etiologic factors in ectopic 
pregnancy. 

5. There should he no conservative treatment followed in ectopic 
pregnancy. Immediate operation as soon as the diagnosis is estab- 
lished, and the shock from, hemorrhage combated, is the only safe 
treatment. 
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MELANOMA OP THE UllETHRA* 

Alexander II. Rosenthal, M.A., M.D., Brooklyn, N. Y, 

(From the Department of Oh.itelrics and Gynecology of the Long Island College 

Hospital) 

|\^ELfANOMA is an uncommon, highly malignant, generally pigmented neoplasm, 
arising usually from the choroid coat of the eye or pigmented nevi of the 
skin. Melanomas of the meninges, rectum, adrenal, and vulva are on record. Origin 
from the region of the external orifice of the female urethra is a most unusual site 
and warrants report of this case. 

A search of the literature revealed four similar cases, i. 2 , 3 , 4 but cursory mention 
of melanoma of the urethra was noted in two large reported series of melanomas.^- s 



Pip. 1 . — Sagittal section of the gross specimen. The pale pedicle, derived from 
the urethra, shows irregular darker areas. Tlie main mass is the tumor proper. It 
is compact, dark and is invaded bj' branches from the pale central stromal core. 


In one of theses it, is doulhful whether the melanoma was primary in the urethra. 
Our observations together with those noted in the literature show this peculiar tumor 
to have the following characteristics: 

1. It occurs in the aged. The average age for the five cases is seventy years, the 
youngest sixty-four years and the oldest seventy-five years. 

2. Vaginal discharge and urinary symptoms occur but are not constant. In three 
cases a bloody discharge was observed, in two, dysuria was present, and two patients 
noted the presence of the tumor. 

3. In every instance the tumor arose from a portion of or the entire tissue sur- 
rounding the external orifice of the urethra. Yet in no case was there complete 
urinary obstruction. In only one instance was the urinary stream diverted. 

Miss K. P.j a seveuty-five-yeiir-old spinster, was admitted on Jan. 7, 1935, to the 
Gynecological Service of The Long Island College Hospital. The patient first noted 

'Read before the Brooklyn Gynecological Society, March 1, 1935. 
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.1 fotil-HHKniing, cofTcc-colorcd mucoid vaginal disdiurgc about six weeks i>rior to ad- 
mission. Within a few days this became grossly bloody. Two weeks later a brotlier 
noted that she did not appear well. Her weight decreased, from 97 to 90 pounds. 
She also had a sliglit cough. 

On examination she appeared senile, emaciated, but not acutely ill. Her vision 
was good and no abnormalities were noted in the fundi, except for the vascular 
changes characteristic of senility. The chest was oinphy.sematou.s, the heart slightlv 
enlarged, and the spine moderately scoliotic. Tlie liver was not palpable, A pink, 
pedunculated verrucous giowlh, measuring cm. in diameter wa.s noted on the 
skin in the region of the left lower abdomen, and a firm, alniond-sized lymph node 
was revealed on deep palpation in the left inguinal region. Several other smaller 
nonpigmented verrucous growths of the skin and hemangiomas were also observed. 



Figr. 2. — Spindle-shaped cells resembling- sarcoma are seen. Adventitial celts surround- 
ing the blood vessel are loaded with melanin pigment. (X200.) 

The laboratory findings were essentially negative. Eoentgen examination of the 
chest and bones .showed no evidence of metastases. 

A satisfactory pelvic examination could not be made until the patient was nar- 
cotized with morphine and scopolamine in preparation for the operation. At this 
time an irregular pedunculated cauliflower growth, 3% cm. in diameter, was seen 
arising from the region of the urethral orifice. Externally the friable tumor was 
purple-black in color. After inserting a glass catheter into the bladder, the mass was 
seen to arise from the region of the external orifice of the urethra and not from 
the mucosa of the vestibule, d’his -was further proved by traction on the growth 
which revealed its attachment to the terminal portion of the urethra. Kectal ex- 
amination disclosed the cervix to be i)osterior and mobile. The uterus -was atrophic 
and. the adnexa and parametria were not palpable. 

On Jan. 10, 1935, under morphine scopolamine narcosis and local anesthesia,^ the 
mass was excised with an electrocauterj'. The postoperative course was essentially 
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uneventful. Slie was out of bed on the ninth day and home on the seventeenth day. 
Examination at the time of discliarge showed a granulating wound. A follow-up 
report on Eeb. 25, 1935, revealed the patient to be feeling well. There were no 
urinary symptoms nor recurrence of her vaginal discliarge and bleeding. 

Pathologic Report . — The specimen consisted of an irregular tissue fragment which 
measured 32 by 26 by 15 mm. and was necrotic in portions. The main mass was 
lobulated and bluish-black. The pedicle was greyish-white and showed small irregu- 
lar darker areas. On section, a pale central stromal core was observed to arise from 
the pedicle. This was subdivided into small brandies which penetrated the main 
mass in all directions. 

Microscopic Examination . — The sections revealed the tumor and an adjacent seg- 
ment of urethra. The latter was normal except for focal hyperkeratosis. The tumor 
mass was comprised of grouiis of malignant spindle and polygonal cells separated 



Fiff. 3. — The large spindle and polygonal malignant cells show many granules of 
pigment in their cytoplasm. (X800.) 

into irregular alveoli by narrow strands of hyalinized connective tissue. The malig- 
nant cells presented a poorly defined cell membrane and an elongated nucleus with 
a fine chromatin network. In the connktive tissue septa, round and oval cells car- 
ried deposits of melanin pigment. The pigment was irregularly arranged in coarse 
round granules which in some areas were massed together. In many of the cells of 
the tumor proper, pigment deposits were also seen. A diagnosis of raelanosarcoma 
was made, and further confirmed by excluding hemosiderin pigment and by the bleach- 
ing test. 

Melanomas of the vulva have been reported much more frequently. In 1920, 
Kehrerr collected 83 cases from the literature. Their average age was fifty-four 
years. In these patients the clinical course was characterized by ulceration, lymphatic 
involvement and occasionally, widespread metastases. Since the external orifice of 
the urethra has somewhat the same anatomic relations as the clitoris and labia 
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Tninoni, from wliicli mimy of the tiiniors collected by jvehrer arose, we miglit expect 
11 siniiliir picture in our patient. Her senility, however, may be a factor in re- 
tarding the activity of the growtii. 


A- for his kind pernitsslon to report thin case and 

to Di. S. A. Wolfe for his aid in the study of the p;>,tholofr>’ ot this interesting- tumor. 
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INTRAV35NOXJS ANESTHESIA WITH EVIPAE SOLUBLE"" 
Albert Holman, M.H., and Albert Mathieu, M.D., Portland, Ore. 

W E WISH to I’Cport the use of “Bvijial Soluble” as an intravenous 
anestlietic in one liundred gynecologic patients. Forty-six of these 
were private patients and fift 3 ’--four were, .from tlie gjuiccologic sendee 
of one of us (M) at tlic Multnoinali County Hospital. 

Evipal soluble is the .sodium salt of N-metbyl-e 3 ’clohexenj’'l-methyl- 
malonjd-urea. It i.s supplied as a. powder in ampules containing 1 gm. 
accomijauied b.v an ampule of 10 c.e. of distilled water in which the 
powder is to be dissolved sbortlj’ before use. When administered intra- 
venousl.y, evipal soluble has an extremclj" rapid effect, and since it is 
not a volatile substance, the anesthetic must be defined as uncontrollable. 
However, the detoxication proceeds so rapidlj^ that it approaches closely 
controllable anesthesia in the ebbing of its effect. The detoxication is 
due to its chemical decomposition in the body, espceially in the liver. 
The lethal dose has been detennined to be from three to four times the 
full anesthetic dose. Surgical anc.sthcsia is produced veiy rapidly. 

administration and DO.SAGE 

Evipal soluble is admiaistered intravenously, preferably in the median basilic 
vein. No preliminary medication is necessarj-. The recommended dose is 1 c.c. 
of a 10 per cent solution (obtained by dissolving 1 gm. of the drug in 10 c.e. of 
distilled water) for each 16,6 pounds, with a maximum dose of 10 e.c. at one time. 
The length of the contemplated operation affects to some e.xtent the amount of 
the drug to be administered. 

E-vipal soluble has been used extensively in Europe, and many writers have re- 
ported large series of eases witliout fatalities. A total of these reported cases 
amounts to over 50,000, and in only one of these could the death be attributed to 
the drug. The British Medical Research Council lias made an extremely favorable 
report on the safety of evipal soluble. 


■ •Submitted for publication, February 6, 1935. 
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LIST OP OPERATIONS 


Vaginal examination under anesthesia 7 


Dilatation of cervix a 

Curettage 40 

Therapeutic abortion 0 

Cauterization of cervix, cysts, and 

polyps 10 

Excision of rectal fistula 3 

Excision of rectal ulcer 5 

Incision and suture of perineum 1 

Perineal repair 1 

Cauterization of venereal warts 3 

Simple amputation of breast 1 

Breast abscess 1 

Biopsy 4 


Separation of adhesions about clitoris 1 


Cauterization of Bartholinian gland 7 
Cystoscopy and pyelogram 1 

Rectal abscess 1 

Dilatation of rectum 2 

Hemorrhoidectomy 1 

Needling culdesac and colpotomy 5 

Salpingectomy and suspension of 
uterus and appendectomy 1 

Removal of large tumor from labia 
with cautery 1 

Cautery vaginal wall cyst 1 

Removal of vaginal septum 1 

Urethral fibroma 1 

Cautery Skene’s glands 1 


Eleven patients had more than one operation. 

It has been advised that from one and one-half to two minutes be taken for the 
injection, but it was our experience that anesthesia occurred more quickly and 
seemed to last longer if the drug was given at a more rapid rate. As our experience 
with the drug progressed, the time occupied in the injection became shorter, and 
we feel at present that thirty seconds is the best length of time to use in injecting 
the solution. It is important that the j;iw be supported during the injection and 
while the patient is asleep. We instructed many of our patients to count slowly, 
and we found that they stopped counting and were asleep in from twelve to twenty- 
five seconds. The rapidity of the anesthetic effect seemed to depend upon the rapidity 
of the injection. Tlie anesthetic effect lasted from ten to fifteen minutes, depend- 
ing upon the amount of tiie drug administered and on the speed with which it was 
given. At times we injected the optimum amount, and then later, if the operation 
took longer than liad been anticipated, we. injected another 2 or 3 c.c. at the first 
sign of movement. ' 

Blood pressure readings were taken preoperatively and five, ten, and fifteen minutes 
after the injection; and it was our experience that the majority of patients showed a 
moderate drop in both the systolic and the diastolic pressure in five minutes with a 
gradual return to the preoperative level. The pulse was recorded at the same in- 
terval, and most of the patients showed a moderate increase of rate at the end of 
five minutes. This gradually dropped to the preoperative rate. The respirations 
became slower and deeper. 

The pupils became widely dilated by the time the injection was completed and 
responded to light in about seven to ten minutes. Seven of the one hundred patients 
were somewhat nauseated upon awakening and of these, four vomited. Vomiting was 
avoided if the injection was given to the patient when the stomach was empty. 

As a rule, the patients aroused, that is, began to move, in from ten to twenty 
minutes and were awake in from fifteen to thirty minutes; however, these patients 
were variable in conduct. Some awakened in a shorter time, and an occasional 
patient slept longer than thirty minutes. Most of the patients operated upon in the 
office were able to leave in from one and one-half to two hours, but were somewhat 
sleepy during the remainder of the day. 

One operation, consisting of salpingectomy, suspension of the uterus and ap- 
pendectomy, was commenced with the patient under evipal soluble anesthesia. At 
the end of fourteen minutes, the administration of nitrous oxide was begun and con- 
tinued throughout the remainder of the operation. The blending of the two anes- 
thetics was smooth, and very little of the gas was required to complete the opera- 
tion. 
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When they awfihened, several of our patients did not believe that they had been 
uslocp or that the operation iiad been performed. Wc mention this to demon- 
strate the amnesic effect of the drug. Alo.st patients seemed to awaken in the same 
state of mind as tlint in which they went to sleep. T£ they were nervous and excitable 
before the injection, they awakened nervous and excitable. For this reason, we found 
that it was advisable to reassure the patient and to cstabli.sh composure before the 
evipal soluble was injected, A number of the patients who were instructed to count 
during the injection and who went to sleep counting, continued to count when they 
awakened, starting where they Imd left off upon losing consciousness. Patients 
seemed to awaken more tranquilly if they were left alone and not disturbed. The 
effect of evipal soluble seems to be such that a period of time lasting from ten to 
thirty minutes was removed from the patients’ consciousness, during whicli time there 
was comi)lete surgical anesthesia and amnesia without any exciting or untoward 
effect, 

CONTKAIXDICATION.S 

Contraindications to evipal soluble narcosis have not been established to date. 
It is obvious that aged, cachectic, debilitated, and seriously ill patients, and those 
suffering with severe circidatory or resj)iratory diseases .sliould be treated with the 
necessary individual caution. Since evipal soluble is detoxified in the liver, special 
caution should be observed in its use when there is liver damage. As one would 
suspect, the narcosis would be prolonged. 

CONCLUSIONS 

In evipal .soluble anestlic-sia we liavo an intraveuous anestJietic of real 
value, whieli lias been completely satisfactoiy in our bands. It gives 
surgical anesthesia and. absolute relaxation for a period of time vaiying 
from ten to fifteen minutes. Tins anesthesia and. relaxation can be con- 
tinued. for several minutes longer by the additional injection of 2 or 
3 c.c. of the solution. The anesthesia is so profound that the abdomen 
may be opened or the rectal sphincter dilated. Any simple laparotomy 
not requiring more than tAventy minutes can be done A\nth this anesthetic, 
if, at the end of ten or tAvclve minutes, an additional 2 or 3 c.c. of evipal 
soluble are injected. "We suggest this anesthetic as an especially good 
one for short operations on tuberculous patients. We experienced no 
disagreeable or dangerous effects in our series of one hundred eases, 
and Ave heartily recommend it as the anesthetic of choice for most sui’- 
gical operations that can he done Avithin fifteen minutes. 

415 Stevens BuinDma 



ROUTINE TREATMENT OF GONORRHEA IN FEMALES 
Nonantiseptic ]\Iethod 

Bernard Notes, Washington, D. C. 

(From The Dcparimcnt of Ohsteirics tf* Gynecology, School of Medicine, The George 
WasMngion University, and The Social Hygiene Clinic, Health 
Department of the District of Cohmbia) 

'^HE iiegativistic policy of some public liealtb officials who hold that 
gonorrhea is often a self-limited disease of short duration, and the 
nnphysiologie therapeutic attitude of many practitioners, warrants this 
analysis of the good results obtained during a period of eighteen months 
by a combination of methods based on an understanding of the anatomy, 
physiology and pathologj' of the female generative tract, with its varia- 
tions during the whole life of the female. 

The following is generally held by gynecologists-.^ (a) the fountain- 
head focus is in the cervix; (b) the next most important focus is in the 
urethra (Skene's duets and pai'aurethral ducts) which is lined by 
resistant stratified scpiamous or transitional eiiithelium; (c) the vagina, 
during the reproductive period, suffers only transiently; and (d) the 
upper genital tract tends to resolve itself of infection if relieved of 
the reinfection and constant drainage from the lower genital tract. 

This analysis covers the work of the Gynecological Section, Social 
Hygiene Clinic of tlie Health Department of the District of Columbia 
during the past four years, but particularly the last eighteen months. 
During this period 2,129 new positive cases of gonorrhea of the female 
genitalia were admitted for treatment. Obviously, the usual difficulties 
attendant upon a City Social Hygiene Clinic along lines of continuity of 
treatment and follow-up wei-e encountered due to the type of patient. 

Positive diagnosis was based on smears with gram-negative intra- 
cellular diplococci having the morphology of the gonococcus, plus objec- 
tive clinical signs. While not taken as diagnostic, extracellular gram- 
negative diplococci were considered as suspicious, and no patient was 
discharged as recovered wlio had these suspicious smears. In order to 
discharge a patient as cured, four consecutive smears negative for both 
intra- and extracellular gram-negative diplococci obtained at intervals 
of two weeks with absence of objective clinical signs was required. 
Thus each patient was observed two months for recurrences. 

The basis of treatment in the beginning was drainage and antisepsis. 
In 1931 antiseptics used in treatment included iodine and lysol, as 
douches and by topical applications, and of 384 cases admitted, four 
were discharged, 1 per cent. In 1932 antiseptics used included iodine, 

121 



122 


AMKHIUAN .7()1/I{,VAIj OP OHSTKTniCS AXI) OYNECOIjOGY 


lysol, increiirocliromc and .silver Jiiiralc (10 per ceiil.) and o£ 522 patients 
admitted, 18 were discliargcd, 3.4 per cent. Ju 1933 of 546 cases ad- 
mitted, 48 Avcj-e discliargcd, 8.7 ])er cent. In Angmst, ]933, the direction 
of this ]iarticiilnr phase of venereal disca.se work was put in the hands 
of a gynecologist.. Treatment on the bases of creation of local reaction 
and drainage with the omission of antisejitics was begun as follows : (a) 
all cciwices with cervical glands functioning" were cauterized one or more 
times with t,hc clcctroeauteiy at intervals of two or more months in 
order to cause local j’oaction and to give better drainage of the active 
focus; (b) urethral meatus and cervix were treated weekly with applica- 
tors saturated with 25 jier cent silver nitrate (considered a local irritant, 
not an antiseptic, in this strength) in order to cau.se local reaction and to 
favor better drainage; (c) 5 per cent sodium-bicarbonate douches were 



Fig. 1. — Showing effect of treatment in percentages. 

taken by the patient at home twice daily, by fountain syringe until 
the cervix healed and by pressure pyringe (bulb type) after the cervix 
healed; and (d) nightly instillations of 1 dram of 1 per cetat lactic acid 
jelly were made bj'' nozzle to the vaginal vault in order to promote the 
normal bacterial flora and to get rid of secondary invaders Avhieh cause 
desquamative vaginitis. During the first six months of this period, hut 
twelve patients were discharged; however, clinical improvement and 
increase in negative smears were marked. Beginning Avith February. 
1934, sustained results began to be obtained, and of 677 eases admitted 
during the following twelve-month period, 131 were discharged, 19.3 
per cent. In other word.s, in 1931, 1932, and 1933 combined, but 110 
were discharged as against 131 for 1934 alone. 

Ages of patients ranged from a few weeks to sixty years, tlie average 
being nineteen years of age. Approximately one-half had syphilis Avhic i 
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was \mdcr active treatment. The largest number of cauterizations upon 
a single patient was 5, the smallest 1, and the average 2. Total number 
of cauterizations during the eighteen-month period was 786. Some eases 
which had resisted treatment by antiseptics for as long as four’ years were 
cured within one year by creation of local reaction and drainage. No 
patient who cooperated failed of cure. 

Complications such as pelvic peritonitis and hemorrhage were at times 
severe but at no time dangerous; and these did not develop often. 
Patients were prepared for these reactions by a thorough explanation of 
what was being done, why, and what was to be expected. Occasional in- 
complete stenosis of the cervix developed as was expected but no cases 
of hematometra. One abortion occurred in an early pregnancy which 
was not diagnosed at the time of electrocauterization of the cervix, 
but good recovery resulted. 


CONCLUSIONS 

1. Antiseptics should be abandoned in the treatment of gonorrhea in 
females. 

2. Cure lies in a physiologic-pathologic approach and consists mainly 
of creation of local reaction and drainage. 

REFERENCES 

(1) Fravl:, Hobcrt T.: Gynecological and Obstetrical Pathology, ed. 2, 1031, 
D. Appleton Company. (2) Notes, Bernard: J. A. M. A. 100: 1103, 1,033. 
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Burch, Phelps, and Wolfe: Endometrial Hyperplasia, Arch. Path. 17: 700, 1931. 

The authors particularly call attention to a method of diagnosis previously 
described by the senior author. This consists in removal of endometrial tissue for 
histologic study hy a “punch” and suction and, if their belief, is superior to 
curettage. Serial sections from several areas in the endometrium, taken as near the 
onset of menstrual bleeding as possible, reveal very interesting information. 

A fungus appearance of the endometrium must be dilferentiated from carcinoma. 
These studies, as verified by others, seem to show that there is no tendency for 
the lesion to merge into carcinoma. Hyperplasia may occur at any time of life; 
it is more frequent at or near the menopause. Vaginal bleeding is the chief symp- 
tom. The lesion must be further differentiated from abortion, fibroid, unruptured 
ectopic pregnancy and luteal polymenorrhea. Careful history and physical examina- 
tion will often lead to correct diagnosis. The prognosis of the disease as regards 
life is good; although some fatal cases have been reported. Pregnancy may occur 
after a spontaneous recovery. The disease is amenable to treatment with hormones, 
radiotherapy, curettage, or hysterectomy. Anterior pituitary hormones give encour- 
aging results. Parathyroid extract (Collip) has been useful in some cases. Radium 
and roentgen rays are very useful near the menopause. In young patients curettage 
should be repeated before a more radical form of treatment is instituted. 

W. B. Serein. 



0J3SERVATT0NS ON THE NORMAL SEX RATIO OF ALBINO 
RATS AND THEIR ARTIFICIAL VARIATION 

Mihjian a. Vakzmabedian, M.D,, Chicago, III. 

^ I 'HE following theoretical outline has been taken as a working basis 
for the expcnments performed : 

1. That chromosomes of tlio sperms are the determinants of sex, 

2. That sperms are of two kinds, one containing the X element and 
one without the X element. 

3. The sperm with the X clement uniting with the ovum having its 
constant X element, produces a female while ova uniting with sperms 
without the X element produce males. 

4. The action of the X clement is quantitative. 

Talcing the aboi'e points wliich were brought out by Prof. E. B, 'Wilson 
of Columbia as a foundation and assuming tliat the quantitative increa.se 
in the chromosomes is closely related to the physiologic activity of the 
organism in general and tlie sex organs in particular, I have utilized de- 
pressants for the production of chromosomes without the X element 
and stimulants to produce eliromosornes with the X element for the pro- 
duction of males and females, respectively. 

The experiments have been carried out on tlie following plan: The 
male rats have been kept in separate cages and gradually saturated vlth 
the medication desired for varying periods from two weelcs to ten weeks, 
then mated with the females and after impregnation the females segre- 
gated in individual cages and the littei'S checked and recorded. It has 
been observed that there is a definite inci’ease of the desired sex in the 
litter if the male has been kept saturated ndtlz the medication longer. 

The normal sex ratio of the albino rat, as quoted by Richard Gold- 
schmidt in his book on T/ie Mcoh'inism and Physiology of Sex Determina- 
tion, is 100 females to 105 males, there being a slight increase of fe- 
males during the summer months and of males in the winter. 

The experiments were started during December, 1927, and have been 
followed at varying periods deiiending upon the facilities at hand. The 
medication used included the bromides for the male experiments and 
thyroid, pituitary and testicular extract combinations for tlie female ex- 
periments. All rats under observation were fed the same mixtures of 
different food elements. 
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The following results have been observed in the experiments performed 
in the first series. A new series is at present started in the Pathological 
Laboratoiy of the Martha Washington Hospital. 

Table I* 


MEDICA- 

TION 

PARENTS 

Jf. F. 1 

date op birth 

LITT-’ER 

RATIO 

Jt. F. 

LENGTH OF 
>rEDICATION 

M 

A 

E 

March 16, 1928 

6 

5-1 

Days 

21 

M 

A 

E 

May 5, 1928 

8 

6-2 

21 

F 

A 

® i 

June 20, 1928 

7 

1-6 

28 

F 

C 

F ! 

March 22, 1928 I 

9 

2-7 

21 

M 

C 

F 

May 8, 1928 

9 

7 - 

- 2 

28 

M 

C 

F 

July 4, 1928 

9 

8-1 

21 

F 

C 

F 

Aug. 2, 1928 

13 

6-7 

15 

F 




6 

2-4 

15 

M 


mm 


1 6 

i 5 - 

- 1 

1 28 

F 

X 

Y 

May 18, 1929 

7 

1-6 

26 

M 

X 

Y 

July 31, 1929 

8 

6-2 



V 

W 

May 22, -1929 

6 

4-2 

26 

F 

1 "V 

W 

Aug. 1, 1929 

9 

2,-7 


Mt 

0 

P 

July 13, 1929 

8 

8-0 



*The letters in the first column indicate the medication used, M for male, showing 
that the male rat has been fed so as to produce more males in the Utter and P for 
females. 


The second column shows the pai-ents used in the experiments. 

The third column gives the date of birth of the litter. 

The fourth gives the total in the litter. 

The fifth gives the ratio of the sexes' in the litter. 

The sixth shows the length of medication of the male rat. 

tThe feeding of this male rat was started when he was yet thi'ee weeks old and 

continued until maturity when he was mated with his litter mate. The result gave 8 
males with no females in the litter. It will be noted that the shorter the period of 
feeding of the male the closer to the normal ratio of the sexes in the litter. The rest 
of the experiments have been for males or for females directly without using the 
same pairs for shifting the ratio. The male experiments with the use of the bromides 
have given uniformly satisfactory results. The influence of season and diet has made 

no change in the proportion. In the direct experiments with the stimulants for the 

increase of females in the litter the results have not been as high as in the male 
experiments, the total ratios standing 62P;28M for the female experiments and 87M: 
29P for the male side, total number of litters obtained to date being 37. 


The figures in Table I are given as observed without any comment. 

2700 Devon Avenue 


Mazza and de la Colina: Hydatidiform Mole and Chorionepithelloma, Bol. Soc. 
de obst. y ginee. 13: 677, 1934. 

The authors report three cases, one of hydatidiform mole, one of chorionep- 
ithelioma, and one of doubtful clinical entity, diagnosed by the use of the biologic 
test of Ascldieim and Zondek used in minute doses. These, cases were followed up 
witli tlie same technic for evidences of recurrence. 


Maeio a. Castallo. 
































A SlI\rPIjB KOENTGENOGRAPHIC ]\IETIiOD FOR ACCURATELY 
DETERi\IINING THE TRUE CONJUGATE DIAMETER 

OP THE PELVIS 

Samukl P. Weitzner, ]M.D., New York, N. Y. 

(Fum the Morrisania City and Lebanon Hospitals) 


'T’lIIij purpose of tins paper is to describe a new method of measur- 
ing accnratelj' the true conjugate diameter of the pelvis by means 
of a simple roentgenographic procedure. To the best of my knowl- 
edge this procedure has not been described previously. Other roent- 
genographic methods have proved Amry successful in the hands of a 
limited number of physicians .skilled in their use, but probably the 
reason that no method has been uniA'ersally adopted is because it re- 
quires either a special technic difficult to master or additional expen- 
sive equipment. The method proposed is a very simple one requiring 
but one x-ray eximsurc and Avill afford an accurate measurement of 
the true conjugate. Physical examination can usually be relied upon 
to furnish all the data necessary for the estimation of the outlet. 

There are two factors essential: 

1. All unquestionable demonstration on the film of the points to be 
measured. 

2. A method of measuring the distance betiveen these points, taking 
into consideration the distortion caused by the object-film distance. 

The best means of demonstrating both the promontoiy of the sacrum 
and the posterior surface of the symphysis pubis is by a lateral projec- 
tion on a properly exposed x-ray film. The promontoiy of the sacrum 
cannot be demonstrated nearly as ivell on an anteroposterior film, even 
by the stereoscopic method. 

In searching for a method of measuring the distortion of the conju- 
gate diameter, it occurred to me that by placing an accurately gradu- 
ated, metal ruler in the same plane as the conjugate diameter of the 
pelvis, the distortion on the film of the conjugate diameter would be 
equal to the distortion of the metal ruler regardless of the distance of 
the tube or pelvis from the film. 

The metal ruler used for the purpose described above is a piece of 
%-inch brass tubing on ivliich have been cut, by a threading machine, 
eight threads to each inch. This can be made by any plumber or 
mechanic. Brass has proved to be the most satisfactory metal for this 

purpose. 
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^METHOD OP PROCEDURE 

1. Attach the metal ruler to the patient’s hack with strips of adhesive so that 
it lies over the spinous processes of the lumbar spine and sacrum in an absolutely 
vertical position. The lower end of the ruler lies in the cleft between the buttocks. 

2. Place the patient laterally on the Potter-Bucky diaphragm. Make an accurate 
lateral e.xposure of the lumbar spine and pelvis centering the tube over the greater 
trochanter of the femur. Special attention is paid to the posture of the patient so 
that a true lateral projection is obtained. One should be able to demonstrate on the 
film the promontory of the sacrum and the symphysis pubis. 

3. On tlie fihn measure the distance between the promontory of the sacrum and 
the upper border of the posterior surface of the symphysis pubis. 

4. Lay off this distance on the shadow of the metal ruler. 


.JR 



Fig-. 1. Pis- 2. 


Fig. 1. — Illustrating the position oE pelvis and ruler in this method of measuring 
the true conjugate diameter. (Dried specimen.) 

Fig. 2. — Triangle AE'C' is congruent to triangle AE'C since they are right triangles 
with hypotenuse and one angle equal. (Angle at A.) Similarly triangle AEB' and 
ti-iangle AEB are equal. In congruent triangles, corresponding sides are equal. 
Therefore: AB' equals AB. AC' equals AC and, subtracting equals from equals, B'C' 
equals BC. 


5. Count the number of notches included in this distance. Convert the number of 
notches into inches by dividing by 8, since each notch represents one-eiglitli of an 
inch. If desired, this measurement can be easily converted into centimeters. I in- 
tend to have a ruler constructed on wliich the graduations will be measured in 
centimeters. 

To prove tlie accuracy of this method, I measured several metallic 
objects at various distances from the film. These measurements were 
invariably accurate. I have also measured the true conjugate diam- 
eter of several dried pelves and in each instance the roentgen measure- 
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nients corrospoiidcd exactly lo those obtained by manna] measurement 
of each pelvis. 

^ This nietliod ha.s been a])j)]ied very .successfully in the Obstetrical 
Service at Morrisania City Hospital ajid 1 am now engaged in compil- 



EIX. 3. — ShowinfT roenigonopram of pclvl.«; at beginning of labor, with ruier in 

po.sition. 


ing the data, obtained from a large group of cases, ■which Avill show 
the relation between measurement of the true eonjugate and the his- 
tory of the delivery. 


I wish to express my tlianks for thp kind encouragement of> Dr. Harry Aranow, 
Director of Obstetrics, and aiso wi.sh to acknowiedge the assistance of Dr. AL Fried- 
man and Mr. Henrj' Aranow, Jr. 

1882 Grand CoNCOxntSE 


Da-vldson, 0. L.: Twisted Ovarian Cyst. A Procedure to Prevent Fatality Prom 

Bm'bolism, Am. J. Surg. 27: 79, 1935. 

It has not been an uncommon thing for an operation for twisted ovarian cyst to 
terminate fatally by cerebral embolism. If tho twisted cyst is not disturbed, but is 
delivered into the abdominal wound and a hemostat is placed well below the last twist 
on the broad ligament, that is, beyond any discoloration or hemorrhagic areas in 
the pedicle, this procedure will tend to prevent embolic terminations. It is felt 
that untwisting the cyst before amputation allows stagnated blood to get into circula- 
tion and thus cause embolism. 


J. Thorn'weld Witherspoon. 



ABDOMINAL PBEGNANCY WITH REMOVAL, AFTER 
EIGHTEEN TEARS, OP A SIX MONTHS’ 
LITHOPEDION^^ 

Adrian W. Voegeun, M.D., Philadelphia, Pa. 

'T'HE case about to be reported presents sonic interesting features. Mrs. H. S., 
* aged fifty-two, weight about 150 pounds, became ill on Aug. 16, 1934, with 
general aching and soreness over the lower part of the abdomen. The pain was 
not acute, did not radiate and was equal on the two sides. The bowels moved 
normally but her abdominal symptoms grew worse and two days later we ex- 



Flgr. 1. — Photograph of Uthopedion. 


amined her by request of the family physician. The patient by now had developed 
intense nausea but only occasional vomiting and was complaining of severe pains 
in the lower abdomen. She looked quite ill. Menses had begun at fourteen, were 
regular at thirty-day intervals. She first became pregnant at twenty-six years of 
age and had a spontaneous delivery. Subsequently, all of six pregnancies ended 
in abortions or miscarriages. Menopause occurred suddenly at forty-eight, and 
she had had no trouble since, except that she felt a lump in her abdomen when 
tired and lying on her back. Temperature was 100° E., pulse 100, and respira- 
tion 20. 


•Read at a meeting of the Obstetrical Society of Pliiladelphia, January- 3, 1935. 
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On cxanunntion, Ihc nbclonion was niodcrntely olx.-sc and alightly tympanitic. 
Tliero wa.s niarJcod tcndcrnoH.s over nil quadrants but particularly in the lower 
right quadrant. Spasm and rigidity were ])rcscnt over both lower quadrants 
ino.st inarlcod in the right groin. Ynginal e.vaminntion eau.scd much pain and was 
not conclusive. The cervix felt normal and was slightly movable with much pain. 
The uterus was not outlined. The riglit fornix felt fuller and more tender than 
the left. A tentative diagno.sis of pelvic inflammatory disease or twisted ovarian 
cyst was made and the patient was sent to the ICensington Hospital for Women. 
Physical c.vamination after admission was largely negative. Blood pressure was 
120/80; heart, .sounds of fair qu.'ility. Hb rvas 80 per cent, E.B.C. was 4,050,000, 
AV.B.C. was 3.5,2o0. The urine .showed a heavy trace of albumin, a trace of 



Fig-. 2. — ^Roentgenogram of Ilthopedfon showing curving of spine to aid compression 

into smalle.st .space. 

sugar and occasional light granular and hyaline casts. Wassermann, blood sugar, 
and urea tests later were normal. 

The patient -was given appropriate .supportive treatment and on August 21, 
under avertin anesthesia, the abdomen was opened through a right rectus mci- 
sion. A right tuboovarian abscess with many pelvic and omental adhesions, 
containing odorous pus and involving the ajipendix, was first found. The right 
tube and ovary and appendix were liberated and removed. The uterus was of 
average size and not much involved but the left tube and ovary could not be 
found, the cornual region being smooth and rounded. While palpating the left 
side, a large mass was found above the brim of the pelvis, lying free in the ah 
dominal cavity except for its almo.st complete covering of omentum. As they 
were somewhat separate, the long bones with their sharp ends were first encountered 
and removed. Then the lithopedion itself was shelled out without much bleeding. 
There wa^ no evidence of a placenta, membranes or a pelvic attachment. The ab- 
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domen was closed with drain;ige. Part of the wound Ijecanie infected but the patient 
was discharged in good condition live weeks later. 

On questioning this patient in detail we discovered that in 1916, when about 
five months pregnant she liad \-isited our prenatal clinic when the fetal heart 
sounds were heard by several doctors. She then stopped coming, became quite 
large and in about two months had a “flooding spell.” An outside doctor told 
her she was not pregnant. She lost considerable blood at home but after a 
few days in bed she quickly recovered. Her periods returned but with more pain 
than formerly. There were no further pregnancies and she had no severe illnesses. 

But for this accidental discovery, she might have carried the stowaway for 
the rest of her life. Apparently at some time during this period, nutritional dis- 
turbances must have destroyed the left tube and ovatw. The sex of the litho- 
pedion was indeterminate. There was a thin coating of fatty material beneath 
which was the hard calcified fetal mass. A small quantity of odorless thick yellow 
fluid was drained from its interior. Based on Scammon and Calkins' work we 
calculated the age of this lithopedion to be at least six lunar months. 


CORPUS LUTEUM TUMOR 

0r.4n I, Cutler, M.D., Loma Linda, Calif. 

(From the Department of Fathotogy, College of Medical Evangelists) 

D TJRHSTG the past few years much attention has been paid to the endocrine func- 
tions of certain ovarian tunrovs. In this relation, a tumor wliich has recently 
come to my attention is of considerable interest. 

V. B., aged twenty-two, unmarried, began menstruating at the age of thirteen. 
Her periods were never regular. Frequently she went more than twenty-eight days 
between menses. Plow lasted five to seven days and was profuse. Of late the bleed- 
ing had become more prolonged and profuse, being present most of the time. Pelvic 
examination showed the uterus to be of normal size and in normal position. A 
small cervical erosion was present. The right adnexa were apparently normal. The 
left ovary was palpable and seemed enlarged. 

During the twenty-five days following tlus examination, eight injections of 1 c.c. 
each of antuitrin-S were administered. This stopped the prolonged and excessive 
menstrual flow. Six and one-half months after the series of injections of antuitrin-S 
was completed, the patient again entered the hospital, tliis time for an appendectomy. 
During these six and one-half months the menstrual flow had been of ordinary 
duration and quantity. The last two periods had been more painful than former 
ones. The patient had also had two attacks of pain in the right lower abdominal 
quadrant not associated with the menses, Hausea and some vomiting were present 
with the pain. At operation a large appendix packed with fecaliths was found. 
The left ovary was also removed. 

Pathologist’s Report . — The left or-ary consisted of a smooth, firm, oval mass wliich 
measured 3.5 by 4.5 by 6 cm. On the cut surface, a thin layer of wliite tissue, 1 to 
3 mm. in tliickness, was present at the periphery. This layer was very loosely 
adherent to an underlying mass which occupied most of the ovary. Much of this 
mass was composed of tissue wliich was bright yellow in color. Irregular areas in 
the center of the mass were white. Some of the white areas were firm and opaque. 
Others were soft and translucent. 

The microscope showed that the peripheral white layer consisted of ovarian cortex 
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in which wore fairly numerous immature follicles. The yellow tissue (Fig. 1) was 
composed of anastamosing strands and sheets of cells having oval nuclei and abundant 
cjloplasm. Pat stains demonstrated much lipoid material in the latter. The cells 
were of quite uniform morphology and mitoses weie, not seen. However, the folded 
arrangement of the sheets of cells found in the ordinary corpus luteum was not 
observed. There wore fairly numerous small blood vessels ramifying among the 
strands of colls, but relatively little connective tissue was present. The white 
translucent areas of the tumor consisted of edematous connective tissue in which 
tumor colls were loosely scattered. - The tumor colls in these areas possessed less 
cytoplasm than in the yellow areas and the cytoplasm contained relatively little lipoid. 
I lie firm white areas consisted of dense fibrous tissue in which some areas of tumor 
cells wore buried (Fig. 2), The tumor cells in these areas contained very little 
lipoid. 



Fig. 1. Fig. 2. 


Fig. 1. — Cellular lipoid rich portion of tumor near capsule. 
Fig. 2. — Den.se fibrous area with islands of cells. 


DISCUSSION 

Platei has made the suggestion that granulosa cell tumors may become lutein- 
ized. He found an orange-sized tumor in a patient ttventy-three years of age. Two 
years before the tumor was removed, the patient had a curettage for treatment of pro* 
fuse menstruation. After the curettage the menses became irregular, followed by 
sudden cessation seven months before oi)eration. The breasts were swollen and con- 
tained colostrum. After the operation the menses reappeared and the breasts re- 
turned to normal. Most of the tumor was yellowish and composed of strands and 
groups of more or less columnar cells containing lipoids. In areas the cells were 
smaller and fat poor. Plate states that twm similar tumors have been seen by 


Benda and Krausa have recently reported the case of a woman thirty-eight years 
of age who had had amenorrhea for two yehrs. At operation a solid ovarian tumor 
Which presented yellow areas was found. Lipoid was present in the cytoplasm of the 
tumor cells. It seemed quite conclusive that this growth consisted of a granulosa 
cell tumor undergoing Inteinization. 

In the case which I have studied, profuse irregular menses were present, as m 
patients having granulosa cell tumors. The profuse bleeding ceased after the m- 
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jection of anterior pituitnry-like hormone from urine produced during pregnancy. 
The production of a hormone (Collips) by the anterior pituitary which causes the 
transformation of granulosa cells into those of a corpus luteum has been quite 
definitely demonstrated. It has further been shown that anterior pituitary-like 
hormone in urine during pregnancy causes only theca luteinization when acting 
alone. However, in the presence of the luteinizing hormone of the anterior pituitary 
the action of each is reinforced by tlie other. It would thus seem reasonable to be- 
lieve that the change in the character of the menses of the patient under discussion 
was associated with the luteinization of the granulosa cell tumor. Amenorrhea had 
not yet appeared in this patient as it iiad in the cases of Plate and of Benda and 
Kraus. 
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THE FACTOR OF BIRTH TRAUMA IN CANCER OF THE 

UTERINE CERVIX^ 

Catharine Macparlane, M.D., F.A.C.S., Phil.adelphia, Pa. 
(From the Department of Gynecology, Woman’s Medical College of Pennsylvania) 

I N A TIME of rapidly changing opinion, when the inditdsiblc atom 
of our childhood has been split into many parts, when Nevdon’s law 
no longer accounts for the falling apple and when the ovum no longer 
dominates menstruation, it becomes necessary to scrutinize carefully 
each, familiar fact. 

The fact to which I invite attention is the relative incidence of cancer 
of the uterine cervix in parous and in nulliparous women. 

The literature on this subject was reviewed recently by Martzloff who 
concludes in the 1933 edition of Curtis’ Ohsteirics and Gynecology that 
‘ ‘ over 90 per cent of the cases of cancer of the cervix give a history of 
one or more previous pregnancies.” Probably most of us are in the 
habit of making somewhat similar statements. Nevertheless these state- 
ments do not tell the whole story. 

Last spring my own statistics were gently challenged by a physician 
Avho asked, ‘‘What is the relative frequency of parous and nulliparous 
women in your Hospital ? ” I was unable to answer this question, agreed 
that it was important and determined to rectify my ignorance at the 
eai'liest possible date. 

As a result, I am able to present certain statistics based on the case 
histories of four thousand women admitted to the Gjmecological Wards 


•Read at a meeting of the Obstetrical Society of Philadelphia. January 3, 1935. 
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of the Woman’s Jlcdical Coliegc Hospilal and Woman’s Hospital of 
Philadclpliia. Tliese statistics arc shown in Table I. 


TAIIM: I. JNOIDKNCK OK CAXCBU OK TltE UtEIIUS IX 4,00(J GYXECOI.OfilC PATIKXTS 


NO. OK CASKS 

AOE 

CA. 

OK CEtlVlX 

CA. 

OK nODY 

TOTAI, 
CA. OK 
t;TERU.S 

1,000 tSiligli’, white milli[)iirnii8 

20-77 

( .'?)’* 0 

20 

26 

],000 Married, wliite Tiiilli})arou.<? 

20-70 

7 ( 7)*“ J4 

10 

24 

1,000 Alarried, wliite ])arou.s 

20-70 

37 

0 

46 

1,000 Itfarried, black ])aroiiR 

20-70 

28 (1-1)*' 42 

1 (1)*' 2 

44 


*No microscopic cxiirnlnatlon. 


From tlie standpoint, of calmer of the cervix, the chief interest of this 
table lies in the second and third groups. 

The second group comprises 3,000 married white women between 
twenty and seventy -nine years of age who have not borne children. 
Cancer of the cervix was found in foiu'teen of these patients or 1.4 per 
cent. 

The third group eomprises 1,000 married white women between 
twenty and seventy -nine years of age who have borne one or more chil- 
dren (deliveries at six months to full term were included). Cancer of 
the cendx was found in thirty-seven of these patients or 3.7 per cent. 

Therefore, according to these statistics, cancer of the ceiwix occurs 
about three times as often in married white women who have borne chil- 
dren as in married white women who have not borne children. 

In these two groups, the factor of intercourse, venereal infection and 
contraceptive measures ivei-c presumably the same. In the second group, 
two other factor's must be considered. The first of these is stimulation 
of the cervical epithelium during pregnancy by anterior pituitary hor- 
mones (Hofbaucr). The second factor is bii-th trauma. 

The factor of pituitary stimulation of cei'A'ical epithelium, if, when and 
as it occurs, is quite be.yoird our control. The effects of birth trauma 
can be controlled. 

, We are all familiar with the appearance of the smooth, firm cervix 
of the prnmigravida. We are all familiar with the appearance of this 
cervix after a difficult labor: flabby, bleeding, torn to a greater or less 
degree. We are all familiar with the appearance of this cerwix six 
months to a year after deliverj^ 

If the tear has been slight, healing will be complete. If the tear has 
been exterrsive, pathology will be present. If the .sphincter of the ex- 
ternal os has been tonr, the cervix will be thickened, its mucous mem- 
brane evei-tcd, infected, and inflamed. 

In this area of chronic epithelial irritation, those puzzling microscopic 
lesions termed precancerous, canceroid, suggestive of cancer, early can- 
• cerous, are veiy frequently found. It seems worth while to attempt to 
prevent their formation by means of cervical repair. 
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The best time to repair the cervix would seem to be when the laceration 
occurs or within the first twenty-four hours after deliveiy. 

Most authorities on obstetrics are opposed to the idea of primary re- 
pair, recommending it only for the control of hemorrhage from a torn 
cervical arteiy. 

From the gynecologic point of view, laceration of the ceiwical sphincter 
is almost as important as laceration of the eer\dcal arterj’'. Neglect in 
one case will result in immediate deatli from liemorrhage. Neglect in 
the other case may result in eventual death from cancer of the cervix, 
a late maternal mortality. 

Primary repair of the lacerated cendx is no more difficult and no 
more dangerous than primaiy repair of the lacerated perineum or 
primary repair of the episiotomy incision. All three procedures demand 
technical ability, aseptic equipment and adequate assistance. 

CONCUUSIONS 

1. Cancer of the cervix occurs about three times as often in married 
white women who have borne children as in married white women who 
have not borne ehildi’en. 

2. This increased frequency in the jiarous group is probably tlio result 
of birth trauma. 

3. The after effects of birth trauma should be prevented by primary 
repair of the lacerated cervix. 

701 Medical Arts Building 


Terada, E.: Statistics of Uterine Cancer, Japanese J. Obst, & Gynec. 16: 432, 1933. 

Among 14,941 female patients seen at the Himeji Red Cross Hospital there were 
355 cases of uterine cancer (2.38 per cent). The cervix was involved in 97.8 per cent. 
The youngest patient was 24 and the oldest 73, the average age for the cervical 
cancers being 47.4 years and for the corpus carcinomas 54.9 years. The parity was 
distributed as follows: nulliparas, 8 per cent in the cervix and 25 per cent in the 
corpus cases j primiparas, 4.6 per cent in the cervix and 12.5 per cent in the corpus 
cases; para ii to para iv, 4.6 per cent in the cervix and 12.5 per cent in tlie 
corpus cases; women with more than four children, 56.2 per cent in the cervix and 
12.5 per cent in the corpus cases. 

Cancer of tlie cervix occurred three times more frequently on the posterior lip 
than on the anterior. In 11 of the 355 cases, pregnancy was associated with the 
cancer of the uterus (3.2 per cent). Tlie symptoms were as follows: watery dis- 
charge 34.7 per cent, bloody discharge 9.3 per cent, uterine hemorrhage 51.4 per cent 
and pain 13.2 per cent. 


J. P. Geeenhill. 



TORSION OF THE PREGNANT UTERUS IN PATIENTS WITH 

KYPHOaTC PELVIS^' 

Bkn.iamin Rabhinek, M.D., P.A.C.S., Bkooklyn, N. Y. 

(From the Beth Moses Hospital) 


A SUllVEY of tlio current textbooks on obstetrics fliscloses that the complication 
of torsion of the ])regnant uterus is mentioned briefly or not considered at all. 
Alost of the cases of tor.sion of tlie pregnant uterus reported in the literature were 
associated with tumors of the uterus, ovarian cysts, bicornuatc uterus, or some form 
of asyrnrnetry of the uterus. Two cases in which there was no patliologj’ of the 
uterus or adnexa wei'c reported by Egon AVicnzierl. One was in a patient with 
sinistro.scoliosis of the sj)inal column and botli eases were discovered during the 
performance of cesarean sections, performed in the interest of mother and child 
rather than for shock aiid hemorrhage. One case showed ninety degrees and the 
other, two hundred degrees of rotation of the uterus, and neither was diagnosed prior 
to operation. Appended herewith is tlic report of a case of ninety degrees torsion 
of the pregnant uterus in a patient with a kyphotic pelvis, 

jNtrs. ^1. H., aged twentj'-three, Italian, married eleven months, nullipara, gravida i. 
Her last period occurred July 8, 1933, and the estimated date of confinement was 
April 1!), 193-1, Patient had had a caries of the spine at two and one-half years. 

Fhysicnl Examination. — Sept. G, 1933, height : 4 feat 1 inch ; weight : 93 pounds, 
with a marked lower lumbar kypliosis. Vaginal examination; Pregnant uterus about 
seven weeks was found. Pelvic measurements were as follows; 


I.C. 

28 

-R.O. 

20.5 

E.C. 11 

I.S. 

25 

L.O. 

20.0 

Bisischial 5.5-6 

I.T. 

27 

E.C. 

16.5 



The symphysis was prominent and pubic arch narrow. 

The antepartum course was essentially normal except for vomiting in the eaily 
months of pregnancy, wliich was easily controlled. Tlie patient’s weight increased 
from 93 pounds to 110 pounds. After the first half of pregnancy, the abdomen was 
pendulous. The fetal parts were easily outlined ; more so than usual. The fetal 
heart could be heard only over tlie xiphoid cartilage. As the pregnancy advanced to 
term, the abdomen became so pendulous that the fetus appeared to be in a sac hang- 
ing over the symphysis, especially when the patient was erect. The umbilicus could 
not be seen after the fifth month and was located on the posterior surface of the 
pendulous sac. The abdominal wall was extremely thin, stretched, and under tension. 
The abdominal veins •were prominent and distended. 

X-ray examination, March 20, 1934, showed marked lumbar k3-phosis due to de- 
struction of the bodies of the third and fourth lumbar vertebrae; a well-developed 
fetus in the false pelvis in the transverse position noth the head in the right ihac 
fossa. The transverse diameter of the outlet was contracted, with marked narrowmg 
of the bisischial diameter. 

On April 10, 1934, five days prior to the estimated date of confinement, an 
elective cesarean section was performed under local infiltration anesthesia (1 per cent 

•Bead, before the Brooklyn Gynecological Society, March 1, 1935. 
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novocaine). Tlie alxiominal ■wall ^vas infiltrated in layers. The skin, fascia, and 
muscle ■were under tension and of extraordinary thinness. In order to make a sub- 
umbilical midline incision, it was necessary for the assistant to raise and hold the 
pendulous sac upward and cephalad, both during infiltration and incision. "Wlien 
the abdomen was opened, the uterus appeared markedly cyanotic and congested, and 
the uterine veins were full and prominent. The right tube and ovary presented to 
the left of the midline incision; the left tube and ovary were in the hollow of the 
sacrum and to the right. The uterus was rotated approximatelj' ninety degrees from 
right to left. The tubes and ovaries appeared congested and edematous. The uterus 
was rotated to its normal position following which the cyanosis and congestion 
markedlj’ subsided. A low midfundal incision was made and the baby, lying in the 
right scapuloposterior position, was extracted by the feet. The placenta was on the 
anterior wall of the uterus and was extracted manually. An ampule each of 
pituitrin and gjmergen was given hypodermatically at the time of the uterine in- 
cision. Bleeding seemed more profuse than usual. The uterus contracted firmly. 
The uterus was closed in two layers, one deep and one superficial of chromic No. 2 
interrupted sutures, and peritonealized with a running "baseball stitch" of No. 2 
plain catgut. The tubes were infiltrated and sterilization was performed by the 
Pomeroy method. The abdomen was closed in layers. The patient made an un- 
eventful recovery and v.-as discharged with a living baby (baby’s birth weight 
0 pounds 14 ounces), twelve days after operation. 

The follow-up showed a firm abdominal wall, no postoperative hernia, well-involuted 
uterus, cervix backward, fundus forward, and nonadherent ; adnexa and parametrium 
negative. 
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SQUAMOUS CELL CARCINOMA OP CERVIX; ADENO- 
CARCINOjMA OP PUNDUS OP UTERUS* 

Mark T. Goldstine, M.D., CracAGo, III. 

M rs. L. W., aged forty-six years, married twenty-three years; one child aged 
eighteen; no miscarriages. Nothing remarkable in family history. Men- 
struation began at fifteen, irregular, usually coming on the average of every 
six weeks; flow scant, never lasting more than two days. Menstruation ceased 
at about age of thirtj’-three, and there were no periods or bleeding for twelve years 
previous to two months before examination. At this time there appeared a very 
little spotting of blood, -which increased in amount and showed every day. Bleed- 
ing started simultaneously with a very severe attack of herpes on head and 
neck. Weight at the time of examination 225 pounds. Patient has always been 
quite heavy and had no recent loss of -weight. 

Pelvic Examination . — ^^’■ulva and vagina showed no pathologic changes. The 
cervix was large, -udth several small stellate lacerations; on the posterior lip of 
the external os and well away from the opening was a raised area 1.5 c.c. in 
diameter, dark red in appearance and not bleeding, and firm to touch. The 
body of the uterus -urns the size of an eight weeks' pregnancy, smooth and firm, 

♦Presented before the Chicago Gynecological Society, January 18, 1935. 
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anti Mio iitoniH tvas onsiiy movable. Appendages were apparently normal. The 
nodule on the po.stcrior lip of the cervix wms completely excised, a eurettement 
was done, and we obtained a large amount of soft friable material from a pocket 
in the left horn of the uterus. The cavity of the uterus was about 15 cm. in 
length. 



Flff. 1. Fiff. 2. 

FiK. 1. — Hiprti power of section showlnj; .squainous cell carcinoma of cervix. 
FIs. 2. — llisli power of adenocarcinoma of the fundus of uterus. 



jT'ig- 3 . — Mlcrophotogrraph showing both squamous cell carcinoma A, of cervix and 

adenocarcinoma of fundus B. 

Microscopic examination showed the nodule from the cervix to be a distmct 
squamous cell carcinoma (Fig. 1). The ti.ssue from the fundus was 
adenocarcinoma (Fig. 2). 

Hysterectomy was performed one week later wdth the removal of a Jarg 
■symmetrical uterus previously described. The fundus contained a large amount 
of friable tissue which was adenocarcinoma. 

Microscopic study sho-wed no carcinoma in the lower uterine segment. There 
was approximately 8 cm. distance between the carcinoma of the fundus and tha 
of the cervix (Fig. 3). There was no evidence of more carcinoma in the cervix, 
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and Tve apparently removed all in the original biopsy. There was a mild chronic 
cervicitis. There was congenital absence of one ovary. The wall of the uterus 
was 3.5 cm. in thickness, firm but not hard and appeared to have more fibrous 
content than usual. The carcinoma invaded the wall to an average depth of 1 cm. 
There were no metastases found. 


FULL-TERM UNILATERAL TUBAL TWIN PREGNANCY 

John A. Ferguson, M.Sc., M.D., and Israel S. Otis, M.D., F.A.C.S., 

j\Ieriden, Conn. 

(From the Departments of Pathology and Surgery of The Meriden Hospital.) 

T T NILATERAL tubal tAvin pregnancy is not common. A number of authentic 
cases, however, have been reported. Arey in 1923 collected from the literature 
thirty-eight cases which he accepted as authentic, and added two cases of liis own. 
We have found reports of three cases of unilateral tubal twin pregnancy Avliich have 
been published since 1923. Kj-nock reported a case in 1924, Nota in 1929, and Deich- 
graber reported a case in 1931 in Avhieli the fetuses were in the sixth month of de- 
velopment. In Folet's case, listed by Arey, one of the fetuses reached maturity. 

We present an additional case of unilateral tubal twin pregnancy which we be- 
lieve is unique, in that both fetuses reached maturity and were apparently alive 
at full term, though they ivere delivered dead by abdominal section at the twelfth 
month. We were unable to find a similar case described. 

Patient was a German woman tliirty-two jmars of age. Two children alh’e and 
well, delivery normal in each instance. Menstrual periods always regular. Patient 
liad for the last four years a chronic cervicitis which ivas due to the gonococcus. 

Tile last menstrual period ceased on Nov. 20, 1925, and was followed by morning 
sickness, nausea and vomiting. The patient thought at tliis time that she was preg- 
nant. Her former pregnancies began exactly the same way. 

On March 3, 1926, patient was admitted to the hospital complaining of left lower 
quadrant abdominal pain and vaginal bleeding. She stated that about one month 
prior to this admission she had backache and abdominal cramps at irregular periods. 
The symptoms disappeared after nineteen days in the hospital, and the patient was 
discharged with a tentative diagnosis of chronic salpingitis or ectopic pregnancy. 

The patient stated that she felt definite fetal movements on June, 1926, which was 
about seven months after the cessation of the menses. The abdomen was consider- 
ably enlarged at this time. 

On September 15, over nine months after the last menstrual period, the patient 
was admitted to the hospital with the complaint of slight vaginal bleeding. She 
thought that she was at full term and that labor ought to begin. No fetal heart 
sounds were heard. After five days in the hospital bleeding ceased and the patient 
Avas again discharged. 

On November 16, or about twelve months after cessation of the last menstrual 
period, patient Avas admitted to the hospital for the third time. This time she com- 
plained of weakness, fatigue, and loss of weight. On physical examination no fetal 
heart sounds were heard. (Bimanual examination at this time revealed a small, firm 
uterus wliich was quite easily outlined.) Palpation revealed definite fetal parts and 
laparotomy was decided upon. 
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Laparotomy . — Tlio ahtlonion yu'is opened by a long incision just to the left of the 
niiclline. J here %va8 a large mass in the left side of tlie abdomen wliich was covered 
over with (unentiim and coils of small intestine. Tlie mass appeared to be attached 
to the loft, tube, and tlie utcru.s wa.s pushed to the right .side of the abdomen. The 
mass wa.s freed and delivered through the abdomen. At this stage of the operation, 
the wall of the mass ruptured and two dead female fcfu.se.s were removed from the 
sac. The sac appeared to be adherent to the left .side of the uterus so a subtotal 
hysterectomy was performed. Tlie abdomen was closed without drain.age. The pa- 
tient made an uneventful recovery and is alive and well !it tlie present time. 

Pathologic Examination . — The specimen consi.sted of two well-developed similar 
female fetuses, uterus with riglit tube and ovary attached, and placenta with a large 
firm membranous sac situated in the region of the left tube and ovary. 



Fig. 1. Fig. 2. 

Fig. 1. — Shows normai uteru.s witli liglit tube and ov.ary attaclied. A portion of 
cervix and, the internal os are shown. Tlie isthmus of tlie left tube is shown ana 
also the inferior surface of tlie placental mass. 

Fig. 2. — Show.s: the fetuses. 

One twin measured 40 cm. and weighed 1,730 gm. The other measured 34 cm. 
and weighed 1,400 gm. The skin over each was firm and smooth and was covered 
with an abundant vernix caseosa. 

The mass to the left of tlie uterus measured 14 by 8 cm. and was compopd of 
placental tissue. The external surface was covered by whitish glistening fibrous tissue 
which extended beyond the edge of the placental mass and formed the outer layer of 
the sac. Two cords were implanted into the placental mass about 7 cm. apart. There 
was one chorion and two amnions. The twins were apparently uniovular. The left 
tube was identified at the left margin of the uterus. It then appeared to fade out 
over the placental mass. The left side of the uterus was slightly adherent to the 
placental mass but the adhesions were readily broken down. 

The myometrium was 2.5 cm. in tluekness. The endometrium was pinkisli and 
smooth. The right tube 7.5 cm. in length and appeared normal. The right ovary 
measured 3.5 by 2 cm. and contained two reddish corpus luteum cysts. 
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Iftcj oscopic Examination. — Sections wore taken from tke placenta and membranes, 
the right tube and ovary, both cords, and from the isthmus of the left tube. The tis- 
sue was fixed in 10 per cent formalin and routine H & E stains were made. Eight 
tube and ovary, uterus, isthmus of left tube, and cords appeared normal. 

Placenta: The cells of the placenta did not stain clearly. There were a number 
of small foci of calcification and a few of the blood vessels were thrombosed. The 
outermost layer of the placenta was composed of fibrous tissue. This layer of fibrous 
tissue also formed the outer layer of the membranes which enclosed the fetuses. 

We have found reports of three cases of unilateral tubal twin pregnancy that 
liave been published since 1923. 

We believe that the death of the fetuses in the case described was probably due 
to mechanical interference with their blood supply as a result of the pressure of the 
fetuses on the placental blood % essels. It seems reasonable to expect that had the 
diagnosis been made and laparotomy performed at the ninth month instead of 
the twelfth, viable fetuses would have been recovered. 

Including the case described above, a total of forty-four proved cases of unilateral 
tubal twin pregnancies has been published up to 1933. 
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A NEW INSTRUMENT FOR THE ACCURATE READING OF THE 
MEASUREMENT OP THE DIAGONAL CONJUGATE 

R. Gordon Douglas, M.D., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology, Cornell Medical College) 

N O INSTEUMENT has yet been devised which is satisfactory for the routine 
measurement of the diagonal conjugate from wliich the true conjugate can be 
estimated. The usual method employed consists in palpating the promontory of the 
sacrum with the tip of the second finger and while keeping the finger closely applied 
to its most prominent surface the radial side of the index finger or hand is closely 
applied to the pubic arch and this point marked by the index finger of the other 
hand. The h.and is then -withdrawn from the vagina and the distance between the 
tip of the second finger and the marked x>nint is measured by an assistant using a 
Martin’s pelvimeter, or some other caliper. 

Variations in measurements obtained by senior members of our attending staff 
upon the same patient led to an investigation of the method employed. Much to our 
surprise it was found that the pelvimeters in use in the clinic which were relatively 
new instruments thought to be the best procurable, varied as much as one-half a 
centimeter on either side of a given mark so that an accurately palpated diagonal 
conjugate measurement for instance could be interpreted as varying from 11.5 cm. 
to 10.5 cm. depending on the instrument used for measuring tho distance. The in- 
struments were sent back to the manufacturer for correction but later after routine 
use the differences ^vei'c again found. The variation so found is not important in 
external pelvimetry but an error of as much as 1 cm. in the measurement of the 
diagonal conjugate may lead to a serious error in judgment in deciding on tho treat- 
ment of a patient. 
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Tl)o instrument shown in Pig. 1 wns gradually evolved in this hospital and it has 
been in use in all examining rooms in our Out-Patient Department, the examining 
rooms on our various pavilions, and in all our delivery rooms, for the past two years. 
In addition, practically all membens of our attending staff now use the instrument in 
their private offices. It consists of a single piece of monel metal, 2 mm. thick, 
angulatod at right angles so that there is a base G cm. square with screw holes 
to attach the instrument permanently to the wall, preferably on the tiling over a 
washstand. The portion of the instrument projecting from the wall is 14 cm. in 
length, 2.5 cm. , •wide, and is graduated in quarter centimeters from 8 to 13 cm. from 
tho base. The method of employing the instrument is simple and illustrated in 
Fig. 1. ■ 

■ The advantages of using this device for measuring the distance of the diagonal 
conjugate marked on the hand are; 



Fie. 1. 


1. The measurement so recorded can be accurately read on the scale ■ndth no • 
possibility of a variation from the correct reading, thus eliminating an unknoivn 
possible error that may develop in a movable instrument after varying periods of 
use. 

2. The procedure is carried out entirely by the operator. The assistance and 
possible errors of a second person operating a pelvimeter are thus ebminated. • 

3. The same pressure can be exerted by the second finger on the base of the 
instrument as was exerted on the promontory of the sacrum. 

4. ’ The instrument is simple, ' inexpensive, will not deteriorate and should last 
indefinitely. 

5. It requires no upkeep except cleaning which is a very simple process. 

The original instruments in use in the Woman’s Clinic of the New York Hospital, 
were handmade by tlie engineering department of tlie Hospital and have proved 
entirely satisfactory. 

■ This appliance is made by the G. P. Pilbng & Son Company, Philadelphia. 



SARCOMA AND ADENOCARCINOMA OP BODY OP UTERUS; 
ADENOCARCINOMA OP CERVIX* 

Mark T. Goldstine, M.D., Chicago, III. 

jV/IRS. H. B., aged fifty years; married tWrty years; two cliildien, youngest 
twenty-four years; no miscarriages. Both parents dead several years from 
cardiovascular disease. One sister died at the age of forty-two from carcinoma 
of the breast; one sister living and well. Menstruation began at about thirteen 
years, regular, thirty-day tj^pe, and ceased at forty-seven. No blood was seen for 
two years. A very small discharge of blood from the vagina appeared one year 
previous to observation, increasing in amount until for two months it was a 



Fig. 1. Fig. 2. 

Fig. 1. — Photomicrograph sliowing adenocarcinoma of cervix. 

Fip. 2. — Photograpli siiowing sarcoma in the body of the uterus and tiie adenocar- 
cinoma B, along the edge. The adenocarcinoma of tlie cervix is shown In O. 

daily occurrence though she never had a profuse hemorrhage. There was no 
evident loss of weight or e-Ktraordinary fatigue. Weight was 184 pounds. History 
otherwise not remarkable. 

Pelvic Examination.— Patient was bleeding rather freely. Vulva and vagina 
showed no pathologic changes. Cervix somewhat larger than normal; external 
os freely patent with blood florving from it. Uterus was the size of a six weeks * 
pregnancy, smooth, very firm, tender to touch, and anteflexed and only very slightly 
movable. The appendages were apparently normal. There were some thicken- 
ing and induration at the cervicovaginal junction in both broad ligaments. 

A biopsy of the cervix and a curettage were done. There was a marked ex- 
cavation in the cervical canal from which tissue was removed by splitting the 
cervix laterally on both sides. A large amount of tissue was removed with 
curette, and from upper right horn of uterus several fair-sized polypi. All tissue 
was very friable. 

♦Presented before tbe Chicago Gynecological Society, January 18, 1935. 
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Mioroscopicalhj, llic tissue from tlic cervix was adenocarcinoma (Pig. 1) and 
the polyps were definitely sarcoma (Figs. 2 and 3). . ' 

Hysterectomy was performed and on opening tlic uterus there were two large 
masses protruding from the fundus covered by a markedly thickened endome- 
trium.- Microscopically these tumor masses were largo, round and spindle cell 
sarcomas with numerous giant cells. The endometrial covering was tvpical 
adenocarcinoma (Figs. 2, 3, and 4). The myometrium was free from sarcoma, 



Fier. 3. Fig. 4. 


Fig. 3. — Higher magnification of tlic same. 

Fig. 4. — ^Higher magnification showing sarcoma A, and carcinoma, in body of 
uterus S. 


and we cannot say that the adenocarcinoma of the cervi.v was an independent 
growth from the enreinonm of the bod.r of the utcnis (Fig. 4). At least from 
study of the uterus the epithelium and glands of the cervix were so much destroyed 
that a differentiation could not be made. The sarcomatous process was fairly 
early, because it had not invaded the myometrium and antedated the carcinoma, 
particularly in the polypoid tumors. 


•Preissecker, Ernst: The Use of the Colposcope in Gynecology, Zcntralbl. f. Gynak. 

56: 2280, 1932. 

The principal advantage of the colposcope lies in the ease of early diagnosis of 
carcinoma of the portio and cervix. Lesions on the posterior vaginal wall and 
fornix lend themselves especially well to inspection. For example, a lesion 1 mm. m 
diameter, thought to be leucoplakia, was shomi to be an early carcinoma. Such a 
lesion might easily have been missed by the naked eye. Pregnancy may also he 
diagnosed by the third or fourth month. The fine subsurface vessels become mucli 
broader and more reticulated in pregnancy. 

Squamous and columnar epithelium are readily differentiated, thus making the 
colposcope especially useful in distinguishing erosions due to infection, from 
“physiologic^’ ectropion. 

The author concludes that the investigation of leucoplakic spots so as to cstabbsn 
an early diagnosis of carcinoma, is the most important function of the colposcope. 

^ William F. Mekqebt, 








NONPOLYPOID SAECOMA OP CEEVIX TJTEEI* 

Maek T. Goldstine, M.D., Chicago, III. 

ES. M. B., aged forty-six, of Armenian nativity, married twenty-five years. 

She had had no pregnancies. Her entire immediate family were killed dur- 
ing the World War. Menstruation, began, at fourteen, regular twenty-eight-day 
type, and apparently normal as to duration and length. The first deviation from 
normal occurred at the regular menstrual period in August, 1934; it was very 
profuse and lasted about ten days instead of five. Two weeks later she had 
rather profuse bleeding for two days, and from then on bled more or less every 
day until about the middle of October, 1934, when she began to have daily 



Pig. 1, — Section showing nonpolypoict sarcoma of cervix. 

Pig. 2. — ^Another view of Fiff. 1. 

hemorrhages. On November 5, when she came for examination she showed all 
the objective signs of a rather severe secondary anemia. 

jpelvic examination showed a negative vulva and vaginal canal. There was 
profuse bleeding from a large friable mass of tissue in the cervix. The external 
os was 3 cm. in diameter, the canal was obliterated, leaving only a shell of 
cervix, and only after removing a large amount of tissue were we able to find 
the opening at the internal os and reach the fundus of the uterus. The fundus 
was of normal size. The entire uterus wms fixed, and there was very marked 
infiltration into the broad ligaments and rectovaginal septum. The appendages 
were apparently normal. Careful examination of the growth failed to reveal any 
polypoid formation, and we are fairly certain that this was not originally a 
polyp which had undergone tissue change. The growth infiltrated all the cervical 
tissue equally in its entire circumference. The fundus was curetted and a very 
small amount of tissue obtained. 

•Presented before the Chicago Gynecological Society, January 18, 1935. 
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Microscopic Jixnmination .^ — Sections tlirougii numerous pieces of. tissue from 
the cervix (Figs. 3 and 2) showed a very irregularly growing malignancy. The 
cells Imd sizes from small to large, .shapes from spindle to round, and" nuclei 
which present many mitoses. These nuclei were fairly dark, round to oval, 
vesiculatcd, hut did not contain nucleoli. The predominating type of coll was 
.spindle in shape. There wore no cell groups typical of carcinoma, no pearl 
formation. Thc.so cells were undoubtedly an undiircrcntiated sarcoma, which 
sooracd to bo very rapidly growing. A few cervical mucosal glands -were present 
in two of the fragments of tissue. The endometrium was very atrophic and 
showed no evidence of malignancy. 

2ho pathologic diagnosis was .spindle cell sarcoma, in places undilTerentiatcd. 


BLOODLESS CIRCU^ICISION OP THE NEWBORN 
ITiRAJI S. yKiJALN, ]\I..D., Bufpalo, N. Y. 

IRCUMCISION is one of the oldest o])crations recorded in the history of medi- 
cine, and while tlic method of procedure has kept pace with medical progress 
in general, there has always been the possibility of a hemorrhage with each case. 
Medical literature records many fatal hemorrhages and many infections as a result 
of circumcision of die newborn, and it is knowm that 2 per cent of all skin can- 
cers arc penis cancers. With this in mind we set about to develop a safe and 



simple apparatus for the performance of this operation, with the result that ne 
now have a clamp which not only eliminatos the possibility of hemorrhage hut also 
restricts the minimum chance of infection wit'nout the use of sutures. 

About a year ago Aaron Goldstein of this city developed a clamp wMch we 
have used in many cases. This cfTicient instrument is small, compact, light as 
strength will permit, and can be operated without an assistant. The teclmic is 
quite simple, and the time required is less than that by any other method. With the 
use of this clump we never employ sutnies, no bleeding is encountered, and it leaves 
a clean-cut incision which heals perfectly- in thirty-six hours with practically no 
chance of infection because the mucous membrane and skin are securely clamped 

together. 

•Fig. 3 is the clamp itself and Fig. 1 and Fig. 2 are diagrams shou-ing the pro- 
cedure. The following instruments and m-aterial are all that is really require . 
the clamp, 2 small hemostats, a probe with flattened end, a scissor with one blimt 
blade, an abscess knife or sharp-pointed scalpel (No. 12 Bard-Parker blade is ideal), 
sterile vaseline, and vaseline gauze. 
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METHOD 

After properly cleansing the penis (E) and pubis, the dorsal aspect of the prepuce 
(A) is put on a stretch by grasping it on either side of the median line ■with a pair 
of hemostats. A flat probe, anointed with ■vaseline, is then inserted between the 
prepuce and the glans to separate adlierent mucous membrane. The prepuce is then 
gently dra^wn backward exposing the entire glans penis (15). This is again cleaned. 
In cases where the prepuce is dra^vra tightly over the glans, a partial dorsal slit 
will facilitate applying the cone of draw stud over the glans. (Note: If too long 
a slit is made, the cone has a tendency to slip off the glans. The slit should, there- 
fore, be made only sufiScientlj’ long to enable the cone to be easily applied.) 
After anointing the inside of the cone (N), it is placed over the glans penis allow- 
ing enough of the mucous membrane to fit below the cone so that too much is not 
removed. The prepuce is then pulled through and above the bevel hole in the plat- 
form (F) and clamped in place. In this wa}' the prepuce is crushed against the 



Fig. 3. 


cone causing hemostases. We allow this pressure to remain five minutes, and in 
older children slightly longer. The excess of the prepuce is then cut with a sharp 
knife vathout any danger of cutting the glans, which is always protected by the 
cone portion of the instrument, leaving a very fine 1/32 of an inch ribbon-like mem- 
brane formed between the new union of the skin and mucous membrane. The 
pressure is then released. The circumcision is completed and the penis covered with 
vaseline gauze. No anesthesia is used. 

On children older than twelve months, we find it is advisable to insert a few 
sutures. 

At this date we have performed more tlian five Imndred circumcisions on the new- 
born and as yet have not encountered any infection or hemorrhage. 


Nelson, Warren 0.: Studies of the Physiology of Lactation, Endocrinology 18: 

33, 1934. 

Ovarian hormones are active in the production of mammary gland growth during 
pregnancy, but they inhibit lactation during that period. In animals the high 
content of the ovarian hormones also appears to inhibit the secretion of the lactation- 
inducing hormone of the anterior hypophysis. With the decline in the ovarian hor- 
mone content at parturition the inhibitory influences are removed, the lactation- 
inducing hormone is secreted, and lactation results. 

J. Tiioenweli, Witherspook. 



A NEW COLPOSCOPE* 


IlAimy 0. Maryak, M.D., Chicago, III. 

(J<Tom the Depart 7ncnt of Ohstctrics and Gynecology, University of Illinois) 

' I 'HIS colposcope is a rnonocular achromatic prismatic telescope giving magnifica- 
tions of 6, 10, 13, 18, 25, and 30 diameters, at a focal distance of 6% inches 
from the cervix to the front lens. It gh'cs an erect imago and lias a fixed focus. It 
can 1)0 used on a circuit of JIO V. 60 Cy. A.C. or D.C. current, as it contains a 
rlieostatic cord attached to the lamp. 

The magnification can he increased hj' interchanging the eyepieces as they are 
numerically marked. The free working distance from the cervix to the front lens 
is 6% inches. The distance from the introitus to the front lens is 2% inches, leaving 
jidcquate room to perform direct biopsies, electrical cauterization, or coagulation, 
and to perform any manipulation which may be necessary, including Schiller's test. 
We have found for preliminary study that the six power magnification acquaints the 
observer with the general picture. After tliis pieliminary study the ten power eye- 
piece is used to locate carefullj' the suspicious lesion or area. The ten power mag- 
nification is universally accepted bj’ most observers. The higher the magnification 
the greater is the distortion and the smaller becomes the visual field. 

The lamp is housed on top of the colposcope and just in front of the lens, with 
which it is in direct focus. It contains .a 16 volt, 15 C.P. bulb. Proper illumina- 
tion is very essential in order to give a nonglaring and a nonfogged field better to 
visualize the cervical lesion. The illuminating system, which contains a special con- 
densing lens, gives a bright nondifTusing concentrated white oval light 50 mm. in 
diameter. We have found that by tilting the colposcope at an angle of 30°, and a 
little above the center of the speculum, we can get a better perspective. The col- 
poscope is mounted on a rack and pinion, for finer focusing. And tliis in turn rests 
on the ball and socket joint with which one can angulatc in almost any direction. 
To this is attached a short mounting sleeve, which fits into the adjustable tripod 
stand. 

The next important stop is to obtain adequate exposure and to liave the field as 
dry' as possible. For this we have used sand-blasted Grave's specula and Guttman's 
operative speculum. In this way unnecessary glare and refl^ections will be done 
away with, and will prevent the fogging of the colposcopic picture. We have found 
that Guttman’s operative speculum is especially adapted for adequate vaginal ex- 
posure. The vagina, fomices and the cervix should be carefully wiped clean and 
dry with 1 per cent Lysol solution on a cotton sponge. The heavy mucoid discharge 
from the cervical canal may be dissolved with “caroid powder” on cotton ap- 
plicator. It may be necessary to repeat tliis procedure several times to secure a 
dry field and avoid the fogging of the colposcopic picture. The observer can now 
visualize through the colposcope the cervix, the fornices, and the cervical canal and 
detect conditions that he vv^as not able to see with the naked eye. 

It seems to me that fund:imen tally, in order to interpret the colposcopic findings, 
one must be acquainted with the underlying pathology of chronic cervicitis. This 
we have shown in our clinic to be a deep infection of the compound racemose 
glands, which is characterized by a periglandular and a perivascular lymphocytic 
infiltration and a downward proliferation to the stroma and to the cervical lips of 

•Pr^ented at a meeting: of the Chicago Gynecological Society, October 10, 1034. 
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the compound racemose glands. This is what is generally termed as an erosion, but 
is a misnomer. Eiglitfully, it should be called a chronic pancervicitis or chronic 
cervicitis. It is this picture and the peculiarities that it gives which one has to 
understand before colposcopic findings can be correctly interpreted. This will en- 
able the observer to differentiate between apparently normal and doubtful tissue. 

The colposcopic findings should always be cheeked by multiple or serial tissue 
sections, and in this way mistaken tissue biopsies will be greatly reduced. 

A malignant leucoplakia, shown in Pig. 2, presents a definite demarcation of 



Fig 1 — A Eyepiece, F, telescope. O', micrometei-, universal swivel joint, E, 
clamp of extension rod for telescope, F, lamp attachment, rheostatic cord, H, exten- 
sion rod, and J, clamp of stand. 

the normal from the malignant epitlielimn by means of the oblique line. This 
obliquity is characteristic and results according to Scliiller from the more rapid 
growth of the deep layer of the carcinomatous lesion. The marked anaplasia of 
the cells, the hyperchromatosis, abundant mitoses, and the opaqueness of the stain- 
ing quality of the cellular structures are also well marked. However, the basal 
membrane is intact. This picture of malignant leucoplakia, we feel, is diagnostic 
of incipient intraepithelial epithelioma. 

In Fig. 2 is shown a marked hyperplasia and thickening of the stratified ep- 
ithelium of the cervical lip surrounding the misplaced compound racemose glands in 
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the stroma of the portiovagiiialis. Apparently tlie source of irritation is an infec- 
tion of tlie compound racemose glands. 

Colposcopy is primarily msed for the detection of pinpoint leucoplakias, intra- 



Fie. 2. — A, Oblique lino, dcniarcating the normal from the malignant epithelium. 
Ji, Hypei-plasia, Iiy perch romato.sl.s, mito.sl.s, and anaplasia of cells with intact base- 
ment membrane. C, Hyperkeratosis. 



Fitr 3— A, Marked hyperplasia and thickening of the stratified squamous epithe- 
lium, Miblaced , compound racemose glands m stroma of portio vaginalis. O, 

Hyperplastic connective tissue. 


epithelial epitheliomas, and to eradicate any suspicious cervical lesions. In this way 
the mortaUty incidence of 85 per cent of the hopeless cases of carcinoma of the 
cervix will he greatly reduced. 


REPEBENCB 


(1) Maryan, E. 0.: Alt. J. Obst. & Gynec. 23: 555, 1932. 




Society Transactions 


OBSTETRICAL SOCIETY OP PHILADELPHIA 

MEETING OF JANUARY 3, 1935 
The following papers were presented: 

Abdominal Pregnancy With Removal, After Eighteen Years, of a Six Months’ 
Lithopedion. Dr. Adrian W. Voegelin. (For original article, see page 129.) 

The Factor of Birth Trauma in Cancer of the Uterine Cervix. Dr. Catharine 
Macfarlane. (For original article, see page 133.) 

Discussion by Drs. J. A. McGlinn and P. F. Williams. 

The Treatment of Ahruptio Placentae. Dr. John A. McGlinn and Dr. W. B. 
Barer. 

Hormonic Induction of Menstruation in Amenorrheas of From Three Months’ 
to Nine Tears’ Duration. Dr. Charles W. Dunn. 

Discussion by Drs. C. Mazer, J. Hoffman and F. L. Payne. 


BROOKLYN GYNECOLOGICAL SOCIETY 
MEETING OF MARGE 1, 1935 
The following paper and case reports were presented: 

Torsion of the Pregnant Uterus With Kjrphotic Pelvis. Dr. B. Eabbiner. (For 
original article see page 136.) 

Melanoma of the Urethra. Dr. A. H. Rosenthal (by invitation.) (For original 
article see page 115.) 

Choice of Cesarean Section. Dr, H. C. Williamson. 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF DECEMBER SI, 1934 

The following papers were presented: 

Hemorrhage in Late Pregnancy. Dr. Philip H. Smith. (For original article 
see page 62.) 

Placenta Previa. Dr. David S. Hillis. 

The Role of Transfusion in the Treatment of Obstetric Hemorrhage. Dr. Wm. 
J. Dieckmann and Dr. Edwin F. Daily. (For original article see page 1.) 

MEETING OF JANUARY 18, 1935 

The following case reports were presented: 

(1) Sarcoma and Adenocarcinoma of Body of Uterus; Adenocarcinoma of 
Cervix. (For original article see page 143.) (2) S(iuamous Cell Carcinoma of 

Cervix; Adenocarcinoma of Fundus of Uterus. (For original article, see page 
137.) (3) Nonpolypoid Sarcoma of Cervix Uteri. (For original article, see page 

145.) All by Dr. Mark T. Goldstine. 
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The treatment of choice is vaginal hysterectomy. The many theories advanced to 
explain the infrequency of the association of cancer of uterine prolapse are unsat- 
isfactory. 

J. P. Greenhill. 

Haegler, H.; The Coincidence of Uterine Prolapse and Carcinoma of the Portio, 

Arch. f. Gynak. 150: 135, 1933. 

Carcinoma rarely develops in the prolapsed uterus, there being less than twenty 
such cases reported in the literature. The author reports five instances occurring 
among 11,045 women seen in the second Prauenklinik in Vienna between 1926 and 
1931. He also adds two others seen by Weibel in Prag. This gives an incidence of 
1.2 per cent among the 395 women suffering from prolapse, while the incidence among 
the women without prolapse was 7.2 per cent. Such a decrease in the incidence of 
carcinoma of the cervix in the presence of prolapse of the uterus must be an argu- 
ment against the theory that chronic irritation is a causative factor in the production 
of cervical carcinoma. No other type of cervix is exposed to the constant trauma, ir- 
ritation, inflammation and infection as is the ccr%dx of prolapsus. The author be- 
lieves that this may be due to the drying out and cornification of the superficial 
epithelium which prevents not only growth but also development of carcinoma. It 
may be possible that the lack of secretion literallj’’ starves out malignant growths. 

Ralph A, Reis. 

Jorstad, Louis H., and Auer, Eugene S.: Histological Grading in Carcinoma of 

Uterine Cervix, Surg. Gynec. Obst. 57: 583, 1933. 

Considerable interest has been aroused in regard to the significance of the grading 
of carcinoma since the publication of Broders’ work in 1921. Broders has arbitrarily 
divided tumors into four grades. 

Adverse criticism of grading is sometimes based on the fact that different grades 
are found in different portions of the same tumor and at different periods of 
growth there is a difference in the grade of the tumor. This may be due to the re- 
sistance of the host at varying periods of time. Additional adverse criticism is 
based on the personal equation. 

Some clinicians have attempted to formulate conclusions in regard to the prog- 
nosis of cervical (uterine) cancer, based on the results of numerous studies on grading 
of carcinoma of the lower lip. It is impossible to use the lip as a basis of com- 
parison for tumors of the cervix, simply on the assumption that in both instances 
we deal with surface epithelium. 

From a comparison made of an unselected series of squamous cell carcinoma of 
the lower lip and squamous cell carcinoma of the cervix, it is clearly seen that the 
two are entirely dissimilar. In cancer of the lip we see 26 per cent of all cases in 
Grade I, whereas but 1.3 per cent of the cervical cancers are thus grouped. 

Cancers of the cervix treated by radium alone have been arranged into clinical 
groups as well as microscopic grades, using the clinical grouping of the Schmitz 
classification, which divides cancer of the cervix into groups as follows: Group I, 
malignancy is confined to the uterine cervix; Group II, malignancy has spread to 
the adjacent vaginal wall ; Group III, uterus is still movable, but there is beginning 
tliickening of one or both broad ligaments; and Group lY, uterus is fixed. 

From a study of this chart it seems e\’ident that from a prognostic viewpoint 
clinical grouping and extent of disease is more important than grading. This 
signifies that grading alonO'is of no value althdugli it ’is, of may be of great value 
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m tlic Tixdmm Ireutmont of a 8i)cojfic case of carcinomti of tlic cervix, in fact it may 

be the (Icciding factor in llie decision to employ Hurgicnl treatment rather tlian radi- 
ation, or vice versa, 

WinwAjr C. IIen-.skb. 


Chambers, H.: Histological Classification of Cancers of Uterine Cervix and Eela- 
tion of Growth Stracturo and the Eesults of Radium Treatment, Am. J Cancer 
23; 1, 3,035, 

The biopsy material from 728 casc.s of cancer of the cervix has been examined 
and 500 cases liavc been lii.stologicttlly graded, 228 being nnsiiitable for classification. 
The results of frcatnicnt arc recorded with special reference to local cure of the 
cancer at the primary site in relation to the histologic type. The higest percentage 
of local cures has been obtained in the transitional type of .srjuamous cancer Grade HI, 
7.3,8 per cent, and in the adenocarcinomas, 72,9 per cent, but none of the histologic 
grades show a difference of more than 15 per cent in eitlicr local cure or in the 
number of three-year survivor.s. There is no evidence in this material that adeno- 
carcinomas are insensitive to radiation, 

Hugo Ehhenfest, 


Items 


New OflScers of the American Gynecological Society Elected at the 

Hot Springs Meeting 

President, Benjamin P, Watson, Now York, N. Y, 

Vice-Presidents, William A, Scott, Toronto, Canada, and John A, McGlinn, Phila- 
delphia, Pa, 

Treasurer, William C, Danfortli, Evanston, HI, 

Secretary, Otto H, Scinrarz, St, Louis, 3fo, 


Awards for Scientific Exhibits at Annual Meeting of the American 
Medical Association, Atlantic City, N. J., June, 1935 

The Gold Medal to F. L, Adair and M. Edward Davis, Department of Ob- 
stetrics and Gynecology, University of Chicago, for original investigations in the 
development of ergot as a therapeutic agent and especially of a new active prin- 
ciple isolated in crystalline state from ergot, together with its pharmacologic and 
medicinal properties. An article describing this research in full will be publislied in 
the October issue of the Journai,. 

Aaron E, Kanter, Cari. P. 33auer and Arthur H, Keawans, Itush Medical Col- 
lege of the University of Chicago, for exhibit illustrating a new biologic test for 
hormones in pregnancy urine. 


Pacific Coast Society of Obstetrics and Gynecology 

The Annual Meeting of the Pacific Coast Society of Obstetrics and Gynecology m 
to be held in Los Angeles, California, November 6 and 9, 1935, 



Correspondence 


The Value of the Bitterling' Test for Pregnancy 

T N A preliminary report rendered by Kanter, Bauer, and Klawans, substantial 

praise was given to a new test for pregnancy in wliich a fish, the Japanese bitter- 
ling, was utilized as the biologic test species. The test was presumably based on 
the reactivity of the ovipositor of this fish to an excess, probably, of the estrogenic 
hormone in the urine of pregnancy.* Normally, this ovipositor is readily seen in 
the female bitterling as a iwojection about 2 mm. long just anterior to the ventral 
fin. During the breeding season and (according to the authors) in response to ap- 
proximately 40 to 120 mouse units of estriu in pj-egnancy urine, this ovipositor 
enlarges to between 1.5 and 25 mm. in length, so that it is easily visible. The many 
advantages cited over the usual pregnancy tests, led us to investigate its poten- 
tialities. 

At the outset of our experimentation we were impressed by the apparent im- 
practicability of the "bitterling test,” both because of the heavy mortality of the 
fish attendant upon their handling and because of the impossibility of standardiz- 
ing the specimens as required in the original article. We were fortunate in securing 
a quantity of these fish through the cooperation of tlie Bureau of Fislieries in 
Washington, through whose efforts we were placed in contact with importers in San 
Francisco. In the first shipment a high mortality resulted notwithstanding consulta- 
tion with the Bureau of Fisheries. About ten survived but these too, succumbed 
after some preliminary work in testing. To our surprise, when our second shipment 
arrived, twenty out of ninety-seven already showed a visible elongation of the ovi- 
positor. This unaccountable feature subsided, however, after twenty-four hours in 
our tanks. 

The standardization process referred to in the original article was attejnpted, 
but very early in our work the futility of it was recognized. The process required 
that we select only those fish which reacted positively to positive urine and nega- 
tively to negative urine. The test is presumably based on stimulating the ovipositor 
u-itli estrogenic substance; the quantity which should yield a positive test is, ac- 
cording to the authors, 40 to 120 mouse units. It is our contention that this 
estimate is much too high, that much smaller quantities of estrin will yield a 
positive test. Not only may there be an individual sensitivity in the fish, but even 
this is variable according to factors as yet undiscovered by the authors of the 
original article or by ourselves. In fact, 4 c.c. of urine, which is the quantity used 
in the test, will yield only 20 mouse units at the beginning of pregnancy and about 
40 mouse units at its termination. 

When we checked the urine of regularly menstruating, nonpregnant women, in 
whom 4 c.c. would yield only 0.4 to 0.8 of a mouse unit of estrin, our results 
were quite unexpected. In nine definitely' negative cases as checked clinically and 
by' the Aschheim-Zondek reaction, seven were strongly positive according to the 
"bitterling test,” one moderately positive and only one negative. The negative 

*ICanter, A, E., Bauer, C. P., arid IClawans, A. H. : A New Biologic Test for Hor- 
mones in Pregnancy Urine, J. A. M. A. 103: 202G, 1924. 
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teat was obtained in. a ji.sli tliat died witliin the first twenty-four hours of the test, 
and it is quite possible that this occurred before it had a chance to react. 

In normal, liealthy Iiuinan males, the urinary output of the male sex homone in 
4 ti.e. of urine would be only 2 mouse units. Yet ^Yilness the elTrontry of this 
foreign visitor in slandering ten of our male citizenry by declaring six of them 
strongly positive and two moderately so. The other two fish died. The male hor- 
mone, it might bo added, while chemically related, is biologically identical with the 
female sex hormone. 

Twelve cases of well-advanced pregnancy were then submitted to the "bitterling 
test.'’ The A-Z test in all these cases was, as usual, definitely positive. In the 
“bittcrling te.st,” six were strongly positive, four onlj' moderately so, one was 
negative and one died a negative. 

Three cases of hydatid mole were tested on five hsh, of which two died at once. 
Ope gave a negative reaction, although here again, the A-Z test was positive, and 
two of the fish gave strongly positive results. 

Thus wo SCO positive reactions in the xiresencc of very minute quantities of cstrin 
and in one instance, where transportation alone excited growth of the ovipositor. 
There is no apparent gradation in reaction as witness the great number of positive 
tests in the nonjiregnant and in the male as well as the variability of reaction in 
definitely positive urines. Since the quantity nccessarj' for a po.sitive reaction 1.=! 
so infinitely small, the value of this test begins to shrink to negligible proportions. 
One of us (Kotz) has recently shown there is a marked increase of estrin in the 
urine in cases of functional dysmenorrhea. Here again, a positive pregnancy test 
would only confuse the diagnosis. 

Thus in summary wc may state that thirty-six tests were performed on these 
Japanese bitterlings in an attempt to standardize this fish for use in biologic 
pregnancy tests. Twelve known positive urines yielded six strongly positive, four 
moderately positive, one questionable negative reaction. Nine definitely negative 
cases yielded seven strongly positive results and only one negative. Ten male urines 
yielded eight strongly positive, one questionable positive test for pregnancy. The 
results in hydatidiform mole were conflicting. Therefore we believe this test to 
be of no practical value in the determination of pregnancy. It is based on an 
incorrect premise that the fish will yield po.sitive results only in the presence of 
40 to 120 mouse units of cstrin. Were these figures correct, the test as published 
would be positive only in the later periods of gestation. As a matter of fact, 
these fish react to much smaller quantities. Standardization of the fish has been a 
hopeless gesture in our hands, although we followed the published technic and 
used the exact species of fish as advocated in the original article. 

A test using a tropical fish is impractical, even if the test itself is of value. 
The fish are not easy to handle and have a heavy mortality rate, making them 
more expensive in the long run than mice. 

A. biologic pregnancy test based on small amounts of increase in urinary estnn 
is of no value as the possibilities of error in allied causes with some estrin 
increase, such as dysmenorrhea, are great and limit its usefulness. 

In our own experience we have found the Asehheim-Zondek and the Friedman 
tests useful and dependable diagnostic aids and not proliibitive from an economic 
point of view. 

J. Kotz, F.A.C.S., M.D. 

H. S. Douglas, A.B., M.D. 

E. Parker, A.B., M.A., M.D. 

George Washington Dni\’ersity Medical School. 

Division of Endocrinology 

Washington, D. C. 
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Technic Fothergill Operation 

To the Editor: 

T N THE Eelwuary issue of this Jouunai. (page 240) Dr. Robert T. Frank describes 
1 in considerable detail and -with excellent illustrations, the technic of the Pother- 
gill operation. I, too, have had considerable experience with this procedure and 
wish to call attention to a minor, but to my mind very important, difference in the 
method of placing the sutures to draw the flaps into the cervical canal. 

In Pig. 1 A (one half of Dr. Prank’s Pig. 4) suture number 1 is shown passing 
under the edge of the flap of vaginal mucosa, the “bite” being on the surface. 
In Pig. 1 B is shown the method T use. Tlie suture is brought over the edge of 
the flap and the “bite” is underneath. In Pig. 2 A is shown in longitudinal sec- 
tion what happens with Dr. Prank’s technic, and in Fig. 2 B with mine, when the 
suture is tightened and the flaps are drawn into the cervical canal. With his technic 
the edges of the flaps are everted and puckered up. This is counterbalanced to 
some extent by the insertion of the packing which pushes down and holds the 



Fig-. 1 . — A shows Dr. Franls's method o£ passing sutures under the edge of the mucosal 
flap. B shows the suture passed over the edge of the flap. 

edges flat against the walls of the cervical canal. As this canal is lined by mucosa 
which has been curetted away, perhaps completely, perhaps not, there is no cer- 
tainty that the raw undersurfaces will adhere nrmly in the four days that the 
packing is allowed to remain. If they should not adhere finnly, they will, on with- 
drawing the packing, evert again. This is avoided entirely by my method because 
tile sutures by passing over the edges hold them do-wn in close apposition to the 
canal walls for the life of the suture (ordinarily 10-day catgut). This same 
principle applies to aU four sutures. 

I can corroborate all that Dr. Frank has said about the results of the operation 
except in third-degree prolapse. A careful study of the follow-up results in a 
series of nine hundred cases of vaginal plastics has convinced me that it is im- 
possible to evaluate results under twenty-four months of observation. A large part 
of Dr. Prank’s sixty-seven cases is less than two years old and there are only 
eleven Cases of third degi-ee prolapse all told among them. Dr. Frank has probably 
only half a dozen or so third-degree prolapse cases (a rather small number) which 
have been observed long enough for critical purposes. I fear tliat he may have 
jumped at conclusions which he will be compelled to revise later. I, too, was en- 
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thusinsticj at first but further observation of some of tliese same cases lias raised an 
clement of doubt in my mind, and I prefer to reserve judgment until a larger 
number of cases lias been observed sufiiciently to warrant the expression of an 
opinion. 

This operation in suitable Cases has certain additional advantages which Dr. 
Frank did not sufficiently emphasize. They are (3) it is very eiusy to teach to 



Fiir. 2. — A, when tlic suture is tightened the edges of the flap are everted and puck- 
ered in Dr. Frank'.s method. JS, In this inctliod tlie suture holds the edges of the flap 
smoothly against the walks of the cervical canal. 


junior staff men. (2) It can be done rapidly; thirty minutes is ample time. (3) 
One procedure takes care of cystocele, cervix and prolapse and any tj-pe of peri- 
neorrhaphy can bo combined with it. (4) Even a poor operator can learn it and 
get better results with it than with most other operations for prolapse. 

Howakd E. Linpeman, M.U. 

135 Central Park, West 
New York City. 


Guthmann, H., and Stabler, F.: The Influence of the Position and Function of 
the Intestinal Canal During Normal Pregnancy, Monatsch. Geburtsh. u. Gyniik. 
93: 327, 1933. 

The authors examined 23 healthy gravid women -between the seventh and tenth 
month to determine the changes which occurred in the position and function of the 
intestinal canal. They found that there was a diminution in the tonus of the entire 
gastrointestinal tract. The gravid uterus acts on all parts of this tract as a dis- 
locating organ. The parts mostly involved are the stomach, the last loops of the 
ileum, the lower sigmoid, and the rectum. The cardiac end of the stomach became 
relaxed and was less able to contract and this explains the frequent occurrence of 
heartburn in pregnancy. In one case of severe vomiting of pregnancy, there was 
a cardiospasm in the presence of hypotonicity of the esophagus. In the second 
half of gestation, the lower pole of the cecum is a handbreadtli higher and about 2 
fingers more laterally than in the nonpregnant state. Therefore, the appendix is 
dislocated accordingly. The time required for the passage of the intestinal contents 
is normal up to the sigmoid but in this organ there is a block. Hence constipation 
in nreenancy is mostly rectal in origin. 

J. P. Gkeenhill. 
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Original Communications 


A PARALLEL STUDY OP LABOR IN YOUNO AND 
OLD PRIMIPARAS"' 

Based Upon a Ckitical Analysis op 372 Cases Below Twenty 
AND Above Thirty-Five Years op Age 

Joseph N, Nathanson, M.D., New York, N. Y, 

(From the Woman's Eospiial) 

W ITHIN the past two decades, late marriage and loiv birth rate have 
become important aspects^f- a w'orld-ivide economic and sociologic 
upheaval. Many -women are purposely avoiding maternity on the ground 
that they are too old to bear children ivithont gi’cat hazard to tlicmselves. 
In addition, such women are very often unfavorably influenced by the 
belief of the laity in a frequently dangerous, and occasionally even fatal 
issue in such a labor. This erroneous supposition is immediatelj^ given 
additional ■vs'^eight bj’- haphazard lay and at times, quasi-scientific medical 
advice. It seemed, therefore, that it w’ould lie profitable to undertake 
a critical analy.sis of labor on a comparative basis, in young and old 
primiparas, in an effort to arrive at reasonably accurate conclusions. • 

The question at once arises, however, wdio is an old primipara? A 
careful survey of the leading textboolis on obstetrics and the literature 
in general fails to disclose a unanimity of opinion on this important 
phase of the subject, age limits from twenty-eight years to forty years 
having been employed by various authors. I have therefore chosen 
elderly -svhite primiparas of thirty-five years and over, from the ward 

‘Read by invitation before The New York Obstetrical Society, Januar>' 3, 1934. 


Note: Tlie Editor accepts no responsibility for tlie views and statements of au- 
thors as published in their "Original Communications.” 
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and piivate services of the Woman’s Hospital, New York, and compared 
them to a similar group of women twenty jmai’s and under, as tlie 
primaiy objective was to study diametrically opposed groups of patients 
wlio were being subjected for the first time to the tests of labor at or 
near full term. 

AGE DISTRIBUTION OP CA.SES 

In Cliart 1 the age distribution of the cases is showm both graphically 
and numerically. It will be noted that in the series of young primipai'a.s, 
the largest number occurred in the twenty year gi’oup, whereas the 



Ag® 35 36 37 38 39 40 41 42 43 44 45 46 

Ago 17 18 19 20 


Chart 1. — Ago distribution of cases In young and old primiparas. 

majority of eases of the old primiparas were present in the thirty-six- 
ycar group, although the extreme age limits for both groups were seven- 
teen years and forty-six years, two cases of the latter being found among 
the old patients. 

TYPES OF PELVES 

Chart 2 shows the types of pelves encountered in both young and old 
groups. It is rather signitieant to note that a higher percentage of noi- 
mal pelves occurred in the old primiparas than in the young patients. Of 
the abnormal types of pelves, however, the justominor class occurred m 
17 32 per cent of the eases in the young primiparas, and in only v.by 
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per cent of the old patients. There was only a slight difference in the 
incidence of the simple fiat pelvis in both groups, but the funnel or male 
type of pelvis occurred one and one-half times as often in the old primip- 
aras as compared to the younger group. Stated in other terms, from 
the practical standpoint, if dystocia of bony origin is to be encountered, 
it would appear that the difficulty would be more frequent at the inlet in 
the young primipara, and at the outlet in her older sister. 




Chart 3. — Presentations and positions encountered in young’ and old primiparas. 


PRESENTATIOKS AND POSITIONS 

Chart 3 sheds some rather interesting data, mile the occipito- 
anterior position occui’red in 85.71 per cent of the young primiparas, its 
incidence in the old group was 71.33 per cent. Occipitoposterior posi- 
tions of the persistent type, however, were twice as frequent in the old 
primiparas as in the young ones, the readings being 21.91 per cent and 
10.28 per cent, respectively. Breech presentations were also approxi- 
mately twice as foequently encountered (6.09 per cent) in the old patients 
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as ill tlie young pi'iinipai’as (3.42 per cent). Practically the same ratio 
has liceii icpoi’1,cd bj’ Schiilzc and Nixon in their scries of old primip- 
aras. The very low incidence of the less frcpucnl malpresentations 
(face, transverse, ele. ) does not permit any deductions to he drawi. 
The interpretation of the figures presented in this table undoubtedly 
warrants the conclusion that persistent oceijiitopostcrior positions and 
breech presentations occur twice as often in the old priinijiaras as in 
the younger patients, and undoubtedU’’ constitute imiioifant contribut- 
ing factors responsililc for the longer labors and more particularly for 
the greater incidence of operative interference in old primijiaras. 

IlUP'l’URE OF THE MEMIIKANES 

The time of the rupture of the membranes in relation to the various 
stages of labor, and its effect upon the duration of labor still remains a 



< Before Onset At Onset After Onset 

^ of Lobor of Labor of Labor 


Chart -1. — Occurrence of rupture of iiienibrancs (.spontaneoii.s) in young anti old priniip- 

;tras in relation to onset of labor. 

moot .question among obstetiieians. In view of the fact therefore, that 
there was only a difference of 11 per cent as aftecting the old pi'imipaias 
in the incidence of premature nipture of the membranes, I feel that no 
definite conclusions are warranted. It is interesting to record that 
similar findings were obtained by Essen-Moller and Linden who coincide 
Avith the opinion expressed in this communication on the rupture of the 
membranes in relation to labor, in old primiparas. 


DURATION OF PREGNANCY' 

From time to time assertions have been made that pregnancy i.s of 
longer duration in the old primipara than in her younger sister. One, 
of coui’se, is quite willing and, in fact, forced to admit that the actua 
duration of pregnancy is extremely difficult, it at all possible to estimate. 
Nevertheless, employing the usually adopted rule, it is surprising « 
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note that the average duration of pregnancy in the young group of 
patients was 281.33 days as contrasted to 279.42 days in the old primip- 
aras. In other words, pregnancy was actually of longer duration in the 
group of younger patients in this series, as showi in Chart 5. 



Ago 17 18 19 20 

prlnlparas 

— ___Toung Prlmlpaxas 

Chart 5. — ^Averagre duration of pregnancy (in days) in various age groups of young 

and old primiparas. 


DURATIOK OF LABOR 

It has been repeatedly stated by most Avriters and indeed it is the com- 
mon belief of most obstetricians that the duration of labor among old 
primiparas is usually longer than in the young patients. This is 
definitely substantiated by the findings in this series as shoum in Chart 
6, and is a confirmation of tlie reports of other Avriters, notably Harris, 
Schulze, Nixon, and Daiciunan, but at A'ariancc with that of Quigley. 
The difference is most marked in the fii-st stage AAdiere the average dura- 
tion Avas seventeen hour.s and tAvelve minutes, and tAvelve liours and 
forty-eight minutes for the old and young primiparas, respectively. The 
average duration of the second stage Avas one liour and thirt.A'-four 
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minutes in tlic old. patients as comjiared to one hour and nineteen minutes 
lor the patients in tlie young group. Oddly enough tlie duration of the 
third stage was slightly longer in tlie young group in wliom the time was 
twont.y-three and one-half minutes as compared to seventeen minutes 
for the old patients, in whom as it will he seen later, complications of 
the third stage were more frecpiently encountered. 

In view of the faet that there is only a slight difference in tlie w'cight 
of the ehildren in either group as is showi in Chart 9, the relatively short 
labor in the patients cannot be adequately explained on tlie ground that 
the baby is small, but rather that it is dependent upon a combination of 
factors, notably the greater incidence of abnormal presentations among 
the old patients, and especially the greater elasticity of the soft parts of 
the young primiparas. 



Chart 6. — Average duration of labor in young and old primiparas. 

TERMINATION OF LABOR 

Chart 7 is productive of some rather interesting findings. At the out- 
set hoivever, it must he stated that prophylactic low forceps and episiot- 
omy is a very common elective procedure in many primiparas on the 
ward service and certainly is very frequently practiced by the members 
of the courtesy staff of the hospital. Hence, the cases terminated by 
low forceps do not actually enter into the &na} conclusions. The com- 
plete figures are as follows : Labor tenninated spontaneously in 11-83 
per cent of the old patients as compared to 31.21 per cent of the younger 
group, while prophylactic low forceps was employed in 46.77 per cent 
of the older patients and in 53.76 per cent of the young primiparas. 
When, however, one investigates the incidence of major obstetric proce- 
dures, interesting data are at once evident, hCdforceps operations were 
employed in 20.45 per cent of eases of the older patients as contrasted 
to 10.21 per cent in the younger group. One high forceps was done in 
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one ease of each group. Breech extraction was performed in 4.83 per 
cent of the old primiparas, and in 2.68 per cent of the younger patients, 
while i7itei'nal podalic version Avas done in 4.3 per cent of eases of the 
old patients, and in only 1.61 per cent of the younger group. It is to 
be noted that craniotomy was not resorted to in either class of patients. 
The necessity for the greater frequency of major obstetric procedures 
excluding cesarean section in the older patients is, I feel, very closely 
allied to the greater incidence of inertia uteri, persistent occipitoposterior 
positions, and breech presentations in this group as shovm in Chart 3. 

We now come to the question of cesarean section, and here there is 
undoubtedly such a. marked discrepancj’- in its incidence in both groups 
as to call for very close study of this phase of the subject. Tlie opera- 



01, art 7, — Termination of labor in young and old primlpar.a.s. 


tion Avas performed in tAventy cases, or 10.75 per cent of the old primip- 
aras, Avhile no patient in the younger group Avas subjected to cesarean 
section. Quigley reported an ineideiAcc of 11.4 per cent in his series of 
old primiparas of thii*ty years and over, Avhile in Daichman s series of 
patients over forty years of age cesarean section Avas performed in 23 
per cent of the cases. The indications Avhich account for the liigh inci- 
dence of the operation in the older group are shoA\m in the brief sjmopses 
of the mdividual cases in Table I. 

An impartial analysis of these cases must, I feel, lead to the conclusion 
that in practically every instance cesarean section A\*as definitely indi- 
cated on more than one premise, the most important of Avhieli Avas noi 
the advanced age of the patient. I'he definite existence of various de- 
grees of pelAdc deformity usually associated A\-ith other potent eontiibut- 
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Tahi.k 1. Indications for Cesarean Section in Odd Primiparas 


AOE 

INDICATIONS 

OPERATION 

MOTHER 

liABV 

35 

True cervical rlystocia after trial la- 
bor of 18 hours 

■ Low-flap 

Living 

Living 


Iilarkei] funnel pelvis 

Low-flap 

Living 

Living 

35 

Justoininor pelvis with large baby at 
term. ]\Iother harl moderate bleed- 
ing during eighth month of preg- 
nancy. Paby weighed 9 pounds 11 
ounces 

• Classical (elective) 

' Living 

Living 

3G 

Membranes ruptured ten hours before 
onset of labor, cervix rigid and 
nonyielding, no advance after sev- 
eral hours of good uterine contrac- 
tions; motlier e.xliibitcd slight car- 
diac arrythmia 

Low-flap under 
sjiinal anesthesia 

Living 

Living 

3C 

Tiistominor pelvi.s, unengaged head, 
secondary inertia uteri, irregular la- 
bor of IS hours 

Low-flap 

Living 

Living 

3G 

Marked hepatic toxemia in last month, 
with marked jaundice and marked 
liver disturbance substantiated by 
chemical studies and liver function 
tests. No improvement in spite of 
vigorous antitoxic treatment 

Low-flap 

Living 

Living 

37 

•Justominor pelvis with true conjugate 
of only 8 cm.; breech presentation 

Classical (elective) 

Living 

Living 

37 

Uterus contained a large fibroid which 
produced bleeding during the first 
five or six missed periods. Tn addi- 
tion patient had moderate toxemia 

Elective low-flap 
followed by 
supracervical 
hysterectomy 

Living 

Living 

37 

Failure of head to engage in pres- 
ence of male pelvis and overriding 
of sjTuphysis after trial labor of 50 
hours 

Low-flap 

Living 

Living 

37 

Simple flat pelvis, persistent mento- 
posterior position, rigid cervix 
which did not yield after trial labor 
and rupture of membranes seven 
hours prior to onset of labor 

Low-flap 

Living 

Living 

38 

Marked funnel pelvis with deep 
Ejunphysis. Patient weighed 210 
pounds at term 

Low-flap (elective) 

Living 

Living 

38 

Marked rectal stricture following pre- 
vious ‘VVlnteliead oiieration 

Classical (elective) 

Living 

Living 

39 

Multiple fibromyomas of uterus, pre- 
mature rupture of membranes at 
term; patient weighed 225 pounds 

Low-flap ^ 

Living 1 

Living 

40 

Patient weighed 2G6 pounds and was 
treated for hypertension and tox- 
emia for several weeks ; urine 
showed granular and hyaline casts; 
uterus contained multiple fibroids 

Elective classical 1 
under spinal an- 
esthesia, fol- 
lowed by hyster- 
ectomy 

Living 1 

Living 

41 

Marked funnel pelvis, large baby ' 

Classical (elective) 1 

jiving I 

jiving 
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Table I — Cont’d 


AGE 

INDICATIONS 

OPERATION 

1 JIOTHER 

BABT 

41 

Marked toxemia, A%-ith no improA’C- 
rnent under conservative treatment. 
Patient had a threatened miscar- 
riage in tenth week. Uterus con- 
tained a few small fibroids 

Low-flap 

P.P. 

phlebitis 

recov- 

ered 

Dead; 

1 had 
many 
anom- 
alies 

42 

i 

Premature rupture of membranes, 
trial labor of 16 hours, nonengage- 
ment of head, nonj'ielding cervix, in 
presence of justoniinor pelvis of 
moderate degree, and persistent oe- 
cipitoposterior position 

Low-flap 

1 

Living 

Lh’ing 

45 

kla'rried tAvent3'-seven jmai'S, no pre- 
vious pregnancies, funnel pelvis, un- 
engaged head. Patient died on 
seventh day postoperative of acute 
suppression of urine beginning 
tAventy-four hours after operation. 
Terminal bronchopneumonia 

Classical (elective) 
i at term 

Dead 

1 

Living 

46 

Married tAventy j'ears, no preA’ious 
pregnancies; patient had asympto- 
matic lues Avith four-plus Kahn and 
IVassermann reaction. Treated by 
me during pregnancy. Baby 

Aveighed 8 pounds 10 ounces 

Low-flap (elective) 

Living 

Living 

46 

Minor degree of pelvic contraction ad- 
A’anced age of patient. Patient had 
postpartum hemorrhage, transfu- 
sion, died within two hours after 
operation. 

Elective low-flap 

Dead 

Living 

(8 

pounds 

5 ounces) 


iiig factors such as a noiiyielding' cervix, pelvic neoplasms, progressive 
toxemia., etc., is noted in practically every case in tliis group. 

Wliile an incidence of 10 per cent of cesarean section may at fiist ap- 
pear to be high and almo.st suggestive of radical obstetrics, nevertheless 
it is of utmost importance not to lose sight of the fact that in the case 
of the old primiparas so much is at stake that cveiythiug ought to be 
done to help her obtain a liiing eliild. In this connection therefore, it 
is interesting to compare the results obtained bj^ the so-called conserva- 
tive climes. Nixon of London has recently reported a series of elderly 
primiparas in whom no cesarean sections Avere performed Avith a maternal 
mortality of 4 per cent, and a fetal mortality of 17 per cent; in other 
AAurds, a maternal and fetal mortality three times and five times as 
high, respectively, as that reported in this study, notAvithstanding our 
cesarean incidence of 10 per cent. Nixon, however, is frank to admit that, 
tlie operation should have been resorted to in his series of cases. 

Essen-hlbller has reported a cesarean incidence of 7.76 per cent Avith 
a matcnial mortality of 0.97 per cent for his entire series of old primip- 
aras, and a fetal mortality of S.25 per cent. Linden of Stockholm, Avho 
also folloAYS ultraconservative procedures reports a series of eases in 
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elderly primiparas, in whom craniotomy was performed in 4 per cent 
of the cases with a total fetal mortality for tlie entire series of 8.8 per 
cent but no maternal deaths. 

Notwithstanding however, the justifiability for the high incidence of 
cesareaji section in this series, I am firml^’’ convinced that if we were 
to subscribe ijiflexibl}' and to teach that the operation is indicated in 
every case of the old primipara, a gross exaggeration not based upon our 
present experience would be the result, for as will be seen from the cases 
contained in this communication, 8.9.25 per cent w'ere delivered per 
vaginam. Even more significant is the fact that a considerable number 
of these jratients wore over forty years of age when they were delivered 
uneventfully of living ehildi’en after comparatively short labors. In 
Quigley’s series, 88.6 per cent of the old primiparas •were also delivered 
]jer vias naturales. 

INERTIA UTERI 

It has been claimed by some w’ritei-s that the part played by the rigidity 
of the soft tissues in elderly primiparas from the standpoint of prolong- 
ing the labor and producing dystocia, is problematical so far as it must 
be estimated objectivelyL It is important, therefore, to recall the in- 
vestigations of Ogata, w'ho found the utenis to be well supplied •jvith 
connective tissue and poorly supplied ivith muscle tissue at the beginning 
and end of the period of sex matui’ity. He also showed that begimiing 
•ivitli the t'wenty-sixth year there is a distinct detei’ioi’ation w'hich in- 
creases successively, as a result of which iveak labor or inertia and 
rigidity of the soft tissues in the parturient canal of the elderly primipara 
obtain. 

From the clinical study herewith presented one is firmly convinced 
that uterine inertia is a definite complication of labor in the old primip- 
ara. In this series, primaiy uterine inertia occurred in six eases of the 
old group, and was entirely absent in the ymung patients, while secondary 
inertia was present in three cases of the old primiparas and only once 
in the young group. The incidence of both primaiy’- and secondary 
inertia in the young and old patients, therefore, ivas 4.83 per cent and 
0.53 per cent, respectively, a disparity sufficiently marked to stamp it as 
a potential factor to be contended -with when delivering an old primipara. 

INCIDENCE OF PEL-VIC NEOPLASMS 

As would be expected there is a marked discrepancy in the incidence of 
pelvic neoplasms in both groups of patients. Fibromyomas of the uterus 
were present in fourteen cases or 7.52 per cent of the old primiparas as 
compared to two cases or 1.07 per cent of the young group. Ovanan 
evsts were encountered in only one case of the old patients, and an 
incidence of 0.53 per cent, and ivere absent in the entire group ot 

young patients. 
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While the presence of these i^elvic tumors cannot per se account for 
the greater incidence of operative deliveries in old primiparas, they 
nevertheless do constitute contributing factors to the more frequent 
necessity for the artificial aid rendered to this gi-oup of patients, and to 
the greater frequency of immediate postpartum complications, of which 
hemorrhage is an important one. 

INCIDENCE OF STILLBIRTHS 

The stillbirth mortality, excluding tliose cases where the fetal heart 
was not heard at the time of the admission of the patient to the hospital, 
was 3.20 per cent and 1.06 per cent in the old and young gi’oups, 
respectively. The various causes of these fetal deatlis are herewith ap- 
pended, but the fact that the incidence was three times as high in the 
children born to the older patients entitles it to an important place in the 
conclusions of such a study, notwithstanding wliatever causes we may 
assign to it as an explanation. Essen-Moller reported a fetal mortality 
of 8.25 per cent, Linden 8.8 per cent, Nixon 17 per cent, and Quigley 
5 per cent stillbirth ineidence in their series of old primiparas. 

MATERNAL MORTALITY 

Here again the old primiparas showed a greater tendency to an un- 
favorable outcome than did their younger sisters. There was no 
matenial death among the young patients, while three deaths occurred 
among the older group, a maternal mortality of 1.61 per cent. A synopsis 
of these cases shows that hemorrhage was responsible for two deatlis, 
while failing kidney function, most probably with an old standing but 
undetected renal pathology, accounted for the third death on the seventh 
day following elective cesarean section, in a primipara forty-five years 
of age. 

SF.X OF CHILDREN 

It has been stated by various authors that elderly primiparas give birth 
to more male children than do younger women. In tliis series, 51.87 
per cent of the children born to the older patients were males as com- 
pared to 47.87 per cent of male children bom to the younger group. 
This is practically the same percentage as is foiuid for all children 
delivered by all types of patients, the usually accepted ratio being 51.20 
per cent and 48.80 per cent for male and female children, respectively. 

nrElGHT ^VND LENGTH OF CHILDREN 

Assertions have been made by a number of writers that old primiparas 
tend to give birth to larger childi’en than do young patients. On that 
account therefore, a careful studj' was made in this series to affiim oi 
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dc]iy the Jiceurucy of siieJi stateinciits. The average weight as shown in 
Lhai t 9 tor ail chilclrcn born to the old priiniparas was seven pounds 
four and tlirce-fourths ounces, ns compared to seven pounds three and 
onc-lialf ounces for the jmung group, witli a tendejicy for the male chil- 
dren to be somewhat heavier tlian the female cliildren. The average 
length for all children delivered by the old patients was 50 cm. as 
compared to 50.11 cm. for the children born to the young priinipara.s. 
Here again there was a very .sliglit differenee in favor of the male 
children in both groups. 



Cliart 8. — Sex of children born to younp nnd old primiparas. 


I Old Prlmlporas 



Chart 9. — ^Average weight of children born to young .and old primlpara-a. 

COIMPLT CATIONS DURING PREGNANCY AND LABOK 

Mild toxemia occurred in thirteen eases or in 6.98 per cent of the .young 
patients and in seventeen cases of 9.13 per cent of the old group, while 
severe toxemia was encotmtered in four cases or 2.14 per cent of the 
old primiparas as compared to one case or 0.53 per cent of the jmung 
patients. In the antepartum period, pyelitis was present in one case or 
0.53 per cent in each group, and in the postpartum peilod in three cases 
or 1.61 per cent of the old patients, and not at all in the young group. 
Sapremia was present in .six cases or 3.20 per cent of the old primiparas, 
as compared to eleven eases or 6 per cent of the young patients. The 
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marked difference hi these figures is difficult of explanation in the light 
of the greater frequency of major obstetric procedures among the older 
patients. It is also interesting to note the complete absence of placenta 
previa and premature separation of the placenta in both groups, thus 
confirming the generally accepted view that these lesions are more fre- 
quently encountered in multiparas than in primiparas. 

Mastitis, either simple or suppurative, was not at all encountered 
among tlie old primiparas, but was pi’esent in eight cases or 4.30 per cent 
of the yoLuig patients. The only possilile logical explanation for this 
finding is the fact that breast feeding was more frequently resorted to 
among the young patients, thus predisposing them to inflammatoiy 
processes affecting the breasts. 

Of the immediate postpartum complications, hemorrhage was present 
in seven eases or 3.76 per cent of the old patients as compared to four 
cases or 2.14 per cent of the young group, while retained placenta 
occurred in two eases or 1.07 per cent of the old primiparas and not at 
all among the young patients. From this study tlierefore, we are justi- 
fied in concluding that complications of the third stage of labor are 
twice as frequent in old as in young primiparas, and that toxemia oecui’s 
one and one-half times as often in tlie old patient as in her younger 
sister. 

RELATIOX OF L;VBOR TO THE MENSTRUAL CYCLE 

Considerable thought was given to the possible relation of the 
menstnial cycle of the patient to the type and particularly to the dura- 
tion of labor in each ease. While definite conclusions are not warranted, 
nevertheless some highly suggestive findings were present in a number 
of cases, and it is hoped that more extended studies will be possible at 
some future date in order to clarify tliis aspect of the subject. It is in- 
teresting to note, however, that where there was a definite history of 
iiTcg-ularity in the menstrual function and particularly where menstrua- 
tion nus established rather later than usual, especially after the six- 
teenth year, labor in a number of cases was of longer duration than other- 
wise. As previously stated, however, one is not prepared to draw definite 
conclusions at the present time as the number of cases is too small to 
warrant indisputable jjositive deductions. 

DURATION OP MARRIAGE PRIOR TO LABOR 

Tliere is a general opinion among obstetricians, which was first pro- 
posed by Leopold IMeyer, that elderly primiparas who conceive for the 
first time after a number of years of marriage are prone to longer and 
more difficult laboi-s than those who, although they may be advanced in 
years, become pregnant within a relatively .short time after marriage. In 
eighty-two cases of old primiparas in this series, the exact length of time 
of^ marriage was knovai, and the average for this group was five yeai-s 
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cUid two inoiil.lis, wtli sovei'al jiaticjils wJio Jiad been niaiTied more than 
twenty years. In thirleeB. patients who AV'ere mari’ied ten years or more 
prior to conce 2 )tion, labor lasted on an average eighteen, hours and nine- 
teen minutes Vi'hich was less than the average duration for the entire 
series of old primiparas. In contrast to this, in thirty-two cases of old 
primijraras who had been married three j'^ear’s or less, tJie average dura- 
tion of labor was eighteen hours and tweirty-eight minutes. The finding.s 
in this study are thus at variance with the oft-repeated assumption that 
the time of marriage rniluences the duration of labor, and I am, tJiere- 
fore, unwilling to aceept the validity of IMeyer’s postulates, upon which 
too much stress has been placed in the pa.st, and one is led to the con- 
clusion that too little importance is attaclicd to the more important 
facors of varying degrees of pelvic contraction, inertia uteri, non.yielding 
cervix, abnormal presentations, etc. 

.SUMJIARY AND CONCLUSIONS 

1. It is suggested that for the salce of uniforanity in future studies, that 
thirty-five year’s be chosen as the lower age limit for elderly piimipara.s'. 

2. The funnel pelvis was more frequentl}^ encountered among elderly 
primiparas and the justominor iielvis among their younger sisters in 
this series. Dy.stocia of boiij' origin, therefore, may be the more frequent 
complication at the inlet in the young patient, and at the outlet in the 
old primipara. 

3. Persistent occipitoposterior positions and breech presentations oc- 
curred in 21.94 per cent and 6.09 per cent of cases, respectivel}’^ in old 
primiparas, in whom the incidence of these abnormal findings was tvice 
as high as in the young patients. 

4. There "was a difference of only 11 per cent in the incidence of 
premature ruptm’e of the membranes in elderly primiparas as compared 
to that of young patients. 

5. Labor was of definitely longer duration in the old primiparas, the 
greatest difference occurring in the first stage, and this is undoubtedly 
accounted for by the greater incidence of abnoi'mal presentations and 
inertia uteri in the old patients, and by the gi’eater elasticity of the 
soft tissues in the young primiparas. 

6. Cesarean section was performed in 10.75 per cent of cases among 
the older patients and not at all in the young group. It is of utmost 
importance, however, to note that the age of the patient was not the major 
indication for the operation in most cases, such potent contributing 
factors as pelvic deformity, nonyielding cervix, progressive toxemia, etc., 
being present in the great majority of cases of the elderly primiparas in 
whom cesarean section was performed. 

7 Inertia uteri, both primary and seeondarj^ was nine times as fre- 
quent in the old as in the young patients, and is a potential factor to be 
contended with when delivering an old primipara. 
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8. The stillbirth incidence was three times as high among the children 
born to the older patients as compared with those of the mothei’s in the 
young group, 

9. The matenial mortality in the elderly primiparas was 1.61 per cent, 
while none of the young mothers died as a result of pregnancy or labor. 

10. The age of the primipara lias little or no influence upon the sex, 
weight, or length of her children. 

11. Toxemia occuired one and one-half times as often in the old 
patient as in her younger sister, while complications of the third stage 
of labor were twice as frequent in the former as in the latter. 

12. Irregularities in menstruation, and particularly the late establish- 
ment of the function seemed to influence the type and duration of the 
labor. 

13. From the findings in this series, the time of marriage does not 
appear to influence the duration of laboi'. 

1-1. In the last analysis, on the basis of tliis stud}", no inflexible rifles 
can be laid dowi for the routine conduct of labor in the elderly primip- 
ai’a. Individualization of each ease with its concomitant demands, guided 
by the experience, judgment, and ability of the attending obstetrician, 
would appear to be the only ideal approach to the solution of the prob- 
lem. 

I desire to express my deep appreciation to Dr. George Gray Ward, Cliief Surgeon 
of tlie Woman’s Hospital, New York, for the privilege of allowing me to undertake 
this study, and for much valuable help and criticism in the preparation of the paper. 
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Smith, J.: A Further Investigation into the Source of Infection in Puerperal 
Fever, ,T. Obst. & Gynec. Brit. Emp. 40: 991, 1933. 

In 41 cases of puerperal fever in wlucU Streptococcus hemolyticus ^Yas isolated 
from the uterus, it was fomid that 32 of the patients were infected from a focu.s /n 
tlie attendant and 9 from a focus in the patient herself. Of these 41 patients the 
source was traced to the throat or nose of the attendant in 31 instances and to the 
tliroat or nose of the patient in S instances. In 2 cases, 1 attendant and 1 patient, 
the source was a septic focus elsewhere in the body'. 
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THE EPPEGT OF ADMINISTIIATION OP PREPARATIONS OF 
GROWTH HORMONE OF THE ANTERIOR LOBE OP THE 
PITUITARY UPON GESTATION AND THE WEIGHT 
OP THE NEAVBORN (ALBINO RATS)^> 

Ruth M. Watts, M.S., Ph.D., Chicago, III. 

(I’Tom ihc Dcpcirtmcnt of and Gynecology, the University of Chicago) 

' I ’HE consideration of tlie interrelationship of the pituitary and preg- 
nancj’’ brings into question tlie influence of the hormones of the 
anterior pituitary upon the course of pregnancy and the development of 
the young. The present report is a study of the effect of the growth 
hoiTuone of the anterior lobe upon the maternal weight changes of the 
albino rat dui’ing gestation and. upon the weight of the newlioni young. 
The problem has been undertaken at the suggestion of Dr. Fred L. Adair. 

Teel, 192G,(' treatcfl pregnant rat.s wHli an alkaline extract of tlic anterior lobe. 
Tliis extract was potent in growth honnonc but it contained appreciable amounts 
of a factor which caused luteinization of the ovary and inhibition of estrus. Ad- 
ministration of this extract to pregnant rats prolonged the gestation period from 
two to six days and interfered with normal parturition. Treatment throughout 
pregnancy invariably resulted in stillborn j’oung of greater than normal size. 

Hain, 1032,2. a confirmed these results and in addition, treated 6 pregnant rats 
with a more highly purified preparation made according to the method of Van Dyke 
and 'Wallen-Lawrcnce.r "With the exception of two rats which received hormone 
treatment only on the fifth and sixth day's of pregnancy', the results were similar to 
those reported for the crude extract. In 1934, Hain* extended the work to include 
ovariectomized pregnant rats. Neither the alkaline extract nor Phyone (growtii 
hormone, The Wilson Laboratories) prolonged gestation in the absence of tlie 
ovaries. 

Sontag and Munson, 1034,^ administered antuitrin-G (growth hormone, Parke, 
Davis and Co.) to twelve pregnant rats. These workers reported yirolongation of 
gestation and young wliich were heavier than the controls and whicli were often 
stillborn. 


In the present investigation, gi’owth liormone preparations have been 
made from beef anterior lolics according to the method of Van D.vke and 
Wallen-Lawrence.'^ Some preparations when administered to pregnant 
rats prolonged gestation and interfered with nonnal parturition; other 
preparations peimiitted normal delivery at term. It has been concluded 
that the growth hormone is not responsible for prolongation of gestation 
observed with some preparations. The young of normal term develop- 
ment have been found to be heavier than the controls. 


•Thiq work, has been conducted under a grant from The Douglas Sm^ith Foundation 
or Medicll Research of the University of Chicago. The writer i.s indebted to Emphia 
A. Fisher for technical assistance. 


mhic: naner was presented in pai't at the 
JioTogfcarChLiists. Detroit. April 13. 1935. 
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Selechon of Animals. —AWAuo rats of the University of Chicago Wistar strain 
were employed in this study. Young rats with a iiistory of one nonnal litter were 
used for the preliminary work but a more detailed standardization uns necessary for 
the later work. The animals weighed from 170 to 200 gm. at the beginning of the 
first pregnancy. Chart 1 shows that at this weight the females of this colony have 
reached the weight plateau and are thirteen to eighteen weeks of age. In this later 
work, hormone preparations were administered only during the second pregnancy. 
Only those rats were treated which had a first pregnancy history of a gestation 
period of tiventy-one or twenty-two days with normal parturition, and which pro- 
duced first litters of four or more young with ii mean weight per litter within the 
range of 4..5 to 5.4 gm. 

Meihod.’! of ^Breeding . — Group breeding was employed. The animals were mated 
at 5 p.H. and the vaginal spread was examined for sperm before 9 A.>r. of the follow- 
ing day. Tlie day sperm was found was called day 1 and the preceding day, 



day 0. The rats were kept in individual cages <luring gestation and lactation. They 
were allowed to rest three weeks before the next gestation period. 

Weighings . — All maternal weights were taken in the morning before the daily 
feeding. The rats were weighed either daily or on days 0, 3, ~>, 10, 23, 22, post- 
partum, at the end of the lactation period, and weekly until the next gestation 
period. 

The newborn young were weighed individually as soon after birth as possible. 
A record was kept of the hour of birth aud as to whether or not the young had 
suckled before the weight was taken. 

jjicf, The rats received a constant diet consisting of yellow corn meal (whole 

corn), alfalfa, linseed meal with oil, casein, calcium carbonate, sodium chloride, whole 
milk and broad, supplemented twice weekly by lettuce and giound beef. 

Growth Hormone ITcpaw/ica.?.— Growth hormone preparations worn made from 
anterior lobes of beef pituitary glands according to the metiiod of Van Dyke and 
Wallcn-Lawrence.' The anterior pituitary glands from which extracts were made 
in this laboratory and all other preparations were kindly furnished by Dr. David 
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Klein of The Wilson Laborfitorios. Early ijrcparnlionH contained a substance which 
prolonged the gestation period and interfered with normal partniition but later 
preparations were free from this factor. 

Assay of Grotuth Jlormona Preparniions. — All preparations were assayed in this 
laboratory according to the method of Van Dj'kc and Wallen-Lawrence.? Dilutions 
of growth hormone preparations were used which caused a .S to 4 per cent increase 
in the weight of the injected group (10 female rats) over tlie control group in a 
three-day injection period. 

Injection Method , — Growth hormone preparations were injected subcutaneously 
daily during the experimental period. The dose was proportioned to body weight 
throughout the injection period. 

Statistical Interpretation . — The significance of the mean values of the various 
control and experimental groups has been tested by the t-test method recommended 
by Fisheri for the comparison of small groups. The value “V” is the probability 
that the means compared could have been obtained by random sampling of the 
same population. For example, P = 0.01 signifies that there is one chance per 
100 that the mean values from which this probability was computed could have been 
obtained w'ithout any treatment, by merely drawing another sample from the control 
group. The probability of 0.01 or 0.02 has been considered to show significant 
dilTercnce in the means. Values arc expressed in terms of the standard error. 

CONTROL GROUl^S 

Control groups liave been compiled for comparison of maternal weigbt 
changes during gestation or for weights of newborn young or both. Since 
it is desirable in comparison of these values to know the number of the 
pregnancy or litter, the data have been ari’anged according to these 
numbers. In a series of 500 normal pregnancies in this colony, only 75 
rats were followed throughout their first two pregnancies. Consequently, 
some of the rats appear in more than one control group. For example, 
Group C 61 was selected from Group C 21 to fit experimental Group 
B 1 in which the number per litter was larger. Within each group, 
the same rats appear in the fii’st and second pregnancies, e.g., in Groups 
C 21 (first pregnancy) and C 22 (second pregnanejG- 
It is difficult to affix definite standards for maternal weight changes 
because the female rat never attains complete growth stasis. The weight 
changes are complicated further by the fact that there is a permanent 
weight increase due to pregnancy (see Chart 1). 

Standardization of the litter values has been attempted bj^ excluding 
litters with less than four young and by discarding rats whieli produced 
first litters in which the mean weight of young has fallen outside the 
range of 4.5 to 5.4 gm. 


.SELECTION OF STANDARDS 

1. Term . — In a series of 328 pregnancies timed from the finding of sperm m the 
vaginal spread, deliveiy occurred on the twenty-second day in 286 cases (87.2 per 
cent) on the twenty-third day in ,38 cases (ll.C per cent) and at other times in 4 
cases' (1.2 per cent). In this work delivery on the twenty-second or twenty-tlnrd 
day has been considered normal. 
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2. Number of Z mmg Per Liiter . — ^Pcr purposes of standardization litters of less 
than four have been excluded from all groups. Consideration of 114 first litters and 
53 second litters slioired tlmt 96.5 per cent and 96.2 per cent, respectively, of these 
litters had more than four young per litter. 

3. Mean TV eight of Yoimg Per Litter . — General observation of a large series of 
consecutive litters indicated that each rat tends to produce young of tlie mean weight 
for the colony. A rat wliich produces a first litter until a mean weight of young 
near that of the colony will tend to produce a second litter with the mean weight 
of the young within the same range. If the first litter is far removed from this 
range the second litter will bear no definite relation to tlie first litter but will tend 
to approach the mean for the colony. 

To test the validity of this observation, a group of 57 rats which produced first 
and second litters with more than 3 young was analyzed. In this work the ‘ ‘ normal ’ ’ 
range of the mean weight of young per litter has been arbitrarily selected as 4.5 to 
5.4 gm. Forty-five rats (78.9 per cent) produced first litters with the mean weight 
of young within the range 4.5 to 5.4 gm. and 12 rats (21.1 per cent) produced 
young with a mean weight outside this range. Of the 45 rats wliicli produced young 
within this range in the first litter, 34 rats (75.6 per cent) produced second litters 
with young within this same range, 5 rats (11.1 per cent) exceeded this range by 
±0.1 gm. and 6 rats (13.3 per cent) fell definitely outside the range. 

Comparisons of the mean weight of young of second litters of different groups 
have been considered most reliable when this type of selection has been employed 
for first litters in both the control and experimental groups. Only rats which pro- 
duced first litters with a mean weight within the range 4.5 to 5.4 gm. have been used 
for experimental purposes in their second pregnancies. This type of selection in the 
first pregnancy does not affect the mean weight of the young of the .second litter. 
For example, the mean weight of the young of Group C 62 (selected rats) was 5.13 
gin. and of group B 42 (unselccted rats), 5.11 gm. These values are in Table IT. 

THE EFFECT OP AGE AND SUCKLING UPON THE WEIGHT OF NEWBORN YOUNG 

It has been reported that the weights of newborn rats are in error 
because the young have suckled befoi'e the weights were taken. In tins 
work a record was kept for each iieAYbom rat as to whether or not it liad 
suckled before the weight was taken. Since it is often difficult to obtain 
weights before the young liave suckled, two control gi’oups were compiled 
to show the possible discrepancy in weight from this source. 

In the first group the young of 44 litters were weighed at birth before suckling 
and then at various hours of age after suckling. These data are shown in Table I. 
Until after eight hours of age the mean weight of young per litter did not change. 
For example, the mean weight of the young of 10 litters was 5.15 ± 0.10 gm. at birtii 
and 5.14 ± 0.13 gm. at eiglit hours of age. This constancy in weight exists for each 
litter as well as for a group of litters. 

T.\ble I. Effect of Age Upon Weight of Newkorn- Bat.s 
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J h" second f'l^wp consist s of 4-1 second litters, coinpilcd according to ivliether 
or not the young liad sueWed before the weights were taken; the young of 9 litters 
(C d2+) liad suckled .ind those of So litters (C 32-) had not. The data are sliown 
in Taldo It. The mean wciglit of young for tlic entire group (C .'32) was 5.14 ± O.OG 


Table II. Effect of Age Ui-on Weight of ISTewdork Eats 


GROUP 

NO. 

PREG- 

NANCY 

NO. 

NO. OK 
ijrrrKus 

i 

1 

SUCKLED 

NO. OF YOUNG 
per I.ITTER 
+ 

STANDARD 

ERROR 

JIEAN WEIGHT 
(GM.) OF 
YOUNG PER : 
LITTER 
± 

STANDARD | 
ERROR : 

1 

j LITTER WEIGHT 

1 (GM.) 

+ 

STANDARD 

ERROR 

1^1 

2 

9 


9.8 ± 0.5 ] 

5.26 ± 0.08 ] 

.51.28+2.33 

mm 

2 

35 


8.0 ± 0.3 

5,12 ±0.07 i 

40.75 + 1.68 

0 32 1 

2 

44 


8.4 ± 0..3 

5.14 ± 0.06 i 

42.91 ±1.56 


gm., for the suckled group (C 32+), 5.2C ± 0.08 gm., and for the group not suckled 
(C 32-), 5.12 ± 0.07 gm. Comparison of the mean weight of the young of the 
suckled and not suckled groups gives a probability of 0.33. Since some of tlie 
young appearing in Group C 32+ were of a maximum age considered as newborn and 
since experimental young were never as old as these when weighed and many had 
not suckled, tlic discrepancy in weight due to suckling Jias been considered negligible. 


EFFECT OF NUAI15EK FER LITTER ON THE WEIGHT OF THE YOUNG 


In order to ascertain the extent to vvliicii tlie number of young per 
litter influences the mean weight of the young, 114 first litters and 53 
second litters have liccn arranged according to the number of young 
per litter. These values appear in Table III. None of the young had 
suckled. Except for extremes of ntimlier, the mean weight of young 


Tabi-e III. Effect of Nujiber Per, Litter on Weigut of Newborn Eats* 


NO. OF 
rats per 
bitter 


1 

2 

3 

4 

5 

6 
7 
S 
9 

10 

11 

12 

13 

14 


Total 
yiean of 
Group 


FIRST litters 


NO. OF 
LIlTEli.S 


1 

0 

3 

3 

8 

6 

18 

21 

17 

16 

14 

5 

2 

0 


114 

8.3 


JIEAN WEIGIIT] 
OF YOUNG 

.f 

.STANDARD 

ERROR 


GM. 

6.2 

5.67 ± 0.19 
5.73 ± 0.19 
5.55 ± 0.31 
5.05 + 0.14 

5.05 ± 0.09 

5.10 ±0.07 

5.11 ± 0.11 
4.86 ±0.07 
4.98 ± 0.08 
4.80 ±0.12 

3.5 &5.1 


LITTER 

WEIGHT 

+ 

STANDARD 

ERROR 


GM. 

6.2 

16.93 ± 0.54 

22.80 ± 0.70 
27.75 ± 1.53 
30.27 ± 0.84 
35.3.5 ± 0.60 

40.80 ± 0.58 
46.12 ± 1.02 
48.54 ± 0.69 
54.78 ± 0.93 
58.24 + 1.29 
45.1 &>66.5 


SECOND LIITEKS 


NO. OF 
LIl'TERS 


1 

0 

1 

5 

3 

3 

9 

12 

9 

5 

3 

0 

1 

1 


53 


.5.09 ± 0.05 41.69 


[MEAN weight] 
OF YOUNG 
+ 

STANDARD 
ERROR 


GM. 

6.6 

5.5 

5.48 ± 0.30 
5.43 + 0.19 
.5.17 ±0.22 
.5,28 ± 0.10 

5.21 ± 0.12 
4,90 ± 0.11 

5.22 ± 0,05 
4.73 ± 0.10 

4.8 

4.9 


LITTF.R 

WEIGHT 

+ 

STANDARD 

error 


GM. 

6.6 

16.5 

21.88 ±1-16 
27.10 + 0.99 

31.00 + 1.39 

37.01 + 0.66 

41.63 ± 0.96 
44.08 ± 1.00 
52.26 ± 0.40 
.52.13 + 1.T^ 

62.2 

68.0 


7.7 5.20 ±0.06 39.32 


♦None of these rats had suckled. 
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remams fairly constant iiTespeetive of tlie iramber of young per litter. 
The litter weiglit increases progressively with the increase in the number 
in the litter. The calculated and obseiwed value.s for the mean weights of 
young and the mean litter weights are presented graphically in Chart 2. 

Method of Breediv.g.~It was suggested that selective breeding might produee 
young of more uniform weight than group breeding. Pregnancies 1 and 2 for a 
selective breeding group, in wliieh each female was mated witli the same male in 
two consecutive pregnancies, are represented as Groups D 11 and D 12, respectively; 
for a group breeding group as C 21 and C 22, respectively. These data were selected 
in regard to normal pregnancy history, litters of 4 or more young in both pregnancies 
and the mean weight of the young for the first Utter witlun the range 4.5 to 5.4 
gm. The mean weight of the young per litter for the selective breeding group was 
5.08 ± 0.07 and 5.18 ± 0.09 gm. for the first and second litters, respectively; com- 
parison gives a prohahilily of 0.40. The mean weight of the young per litter for 


Effect of No of YouDC[p*'r Utter mLitUrUJt. 
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Chart 2, 


the group breeding group was 5.0G ± 0.04 gm. and 5.13 ± 0.07 gm. for the first 
and second litters, respectively; comparison gives a probability of 0.43. Since the 
probability of significant dilTerence in means is of the same magnitude for both 
groups, the method of breeding has not been considered to be a significant factor 
when a group of animals is used. These value.s are shomi in Table IT. Better agree- 
ment was obtained between the mean weiglits of the young of the first and second 
litters of individual rats in tlie selective breeding group than in tlie group breeding 
group but the values were net uniform enough to .iustify comparison of the litters 
of individual animals. 

Consecutive Prcrinancii and Lifter J'alucs . — Tiie number of the pregnancy or of 
the litter influences the value obtained. A group of 16 rats was followed through the 
first three consceutivo pregnancies, represented as Groups R 41, B 42, B 43, respec- 
tively, in Table IT. In eacli case the gestation period and parturition were normal 
and each litter contained more than 3 young. 

The maternal weight changes wore greater in the first pregnancy than in tlie 
second or third. The mean maternal weight inp.roases during 3 consecutive gcst.-ition 
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periods (day 0-22) were 80.89, 71.26, 70.97 gm. or increases of 42.7 per cent, 32.3 
per cent, and 31.1 per cent, respectively. A similar difference was found in the 
permanent gain represented by the increase from day 0 to postpartum (P.P.). A 
small part of these gains can be attributed to the slope of the normal weight 
curve and the other part to the effect of pregnancy upon the weight curve. The 
normal weight curve and pregnancy curves of the first two pregnancies of similar 
Groups C 61 and C 62, are shown in Chart 1. Comparisons of maternal weight 
changes of the first pregnancy with those of the second or third are not considered 
reliable. 

Slight differences due to the number of the litter wore noted in the litter values. 
For example, the mean weights of the young for the first, second, and third Utters 
were 5.16, 5.11, 5.36 gm., respectively. Comparisons of values of first and second 
litters are considered most trustworthy. 

Comparison of First and Second Pregnancies and Litters . — After a consideration 
of the values obtained in a study of three consecutive pregnancies (Groups B 41. 
B 42, B 43) only the first two pregnancies were used for control and experimental 
purposes. The first pregnancy served as a preUminary control and the second for a 
final control group, or for experimental use. Table IV shows several groups com- 
piled from one large group for various control purposes. 

Comparison of maternal weight changes should bo made between groups of the 
same pregnancy number. Within groups of the same number the agreement is good. 
For example, the increases in the mean maternal weight during gestation (day 
0-22) for Groups C 22, C 62, C 42, were 72.06, 70.59, 71.80 gm., or 32.5 per cent, 
32.3 per cent, and 32.6 per cent, respectively. 

Comparisons of litter values are most trustworthy when litters of the same num- 
ber arc considered. For example, the mean weights of the young of the second 
litters of Groups C 22, C 62, ami C 32 were 5.13, 5.12, and 5.14 gm., respectively, 
riowevcr, comparison of the values of the first litter with those of the second may 
serve as a second check in comparisons of the mean weight of the young. For 
example, the mean weights of the young of the first fitters. Group C 21, and second 
fitters. Group C 22, were 5.06 and 5.13 gm., respectively. Differences of this magni- 
tude, considered statistically, arc not significant. 

THE EFFECT OF GROWTH HORMOXE OX GESTATIOX AXD BIRTH WEIGHT 

I. Preliminary Work . — In the prelimiuaiy work, growth hormone 
preparations were administered daily for various periods to 42 pregnant 
rats with histories of at least one normal litter. Some of the preparations 
prolonged gestation, interfered with normal parturition, and resulted in 
stillborn young; other preparations did not exliibit these deti’iraental 
effects. The preparations which prolonged gestation did not inliibit the 
estrus cycle of the normal rat but did tend to prolong the estrus phase. 
Lactation was not impaired. The preparations which prolonged gesta- 
tion continued to exert an effect in the subsequent pregnancy. This 
effect was marked by slight prolongation of gestation, protracted par- 
turition and young of increased size. 

Seventeen rats received preparation No. 32 (Phyonc, The Wilson 
Laboratories) from the seventh to the fourteenth day of pregnancy to 
delivery. This preparation caused prolongation of gestation from two 
to five days. The mean weight of the young per litter ranged from 5.5 
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to ol gin. witli young as large as S.6 gm. The young were often still- 
born and macerat ed at delivery. Because of the macerated condition of 
the young, the data on the weights were incomplete and statistical con- 
sideration was impossible. Since prolongation of gestation produced by 
other means has been reported to result in young of increased size no 
significance has been placed in the increase in weight of young of over- 
term development. The maternal weight changes were significant hut 
the varying periods of injection made statistical study undesirable. The 
findings were similar to those reported by Teel, Hain, and Sontag and 
Munson. 

Auto])s.y or cesarean section was performed on animals treated with 
preparations wliich prolonged gestation. One or two days after normal 
term, the young were often living and were larger than normal; the 
placentas were slightly or almost completely detached. Autopsy at later 
times showed completely dislodged placentas, dead fetuses, and marked 
resorption. 

Various preparations made in this laboratory sliowed that prolonga- 
; ion of gestation Avith interference Avith normal parturition Avas not a 
property of the groAvth hormone but of some factor contaminating it. 
TAventy-five rats received these Amrious preparations but only four of this 
group AAdiicli had normal gestation and parturition Avere injected for 
periods suitable for statistical study. These are represented as Group 
E 2 in Tables V and VI. The maternal Aveight changes Avere significant. 
The mean AAmight of the young per litter Avas 5.90 + 0.11 gm. for Group 
E 2 and 5.12 + 0.09 gm. for control Group 0 62. Statistical comparison 
of these Amines gives P = 0.0005, a probability of 1 chance in 2,000 that 
these Amlues could haAm been obtained by random sampling of the con- 
trol population. 

II. Later Work. — Preparations of groAvth hoimone Avhicli did not pro- 
long gestation or interfere Avitli normal parturition are considered in this 
section. These preparations had no influence upon subsequent preg- 
nancies. In each group the rats Aveighed 170 to 200 gm. at the beginning 
of their fii’st pregnancies. The first pregnancy Avas used for a pre- 
liminary control; the second Avas used for experimental piu'poses. 

Groxip A . — Eight rats received growth hormone preparation No. 23 (Pliyone, Tlie 
Wilson Laboratories) daily from the tenth or twelfth day of the second pregnancy 
to delivery. Eor each rat the mean weight of tlie young per litter was greater tlian 
that of the preceding litter and greater tlian the mean for either the first or the 
, c.ond litters of the controls. 

Pour of this group which were injected for comparable periods are considered as 
Oroup A 2. The mean maternal weight increase during gestation was 106.13 gm. 
(46.6 per cent) for Group A 2 and 70.59 gm. (32.3 per cent) for the control Group 
C 02. The mean permanent gain was 44.40 gm. (19.5 per cent) for tlie injected 
Group A 2 and 17.10 gm. (7.8 per cent) for the control Group C 62. The mean 
weiirht of young per litter for Group A 2 was 5.70 ±0.06 gm.; for the control Group 
C 62 5.12 ±0.09 gm.; and for Group A 1 (first litter), 5.18 ±0.11 gm. Statmtical 
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comparison of the mean weight per litter of Groups A 2 and C 62 gives a probahililv 
of 0 009. Therefore the increase in the weight of the young may be considered 
.significant. TIie.se values arc found in Tables V and Vl. 


Tahle at:. PKOUABiUTy ATeue-s 


GltOVPS 

COMPAEED 

ruEO- 

NANOY 

NU.MBER 

riivoiVE 

ADMIK. 

I'ROBABILITIES THAT THE DIFF£RENCn:.S IX JIEAX.S 

are due to RAXDoir sampling 

MATERNAL 

rNCREA.SB 

KEAVBORN YOUNG 

DAY 

0-22 

DAY 

0-P.P. 

NO. OF 
YOUNG 
PER 

LITTER 

1 AVEIGHT or YOUNG 

LITTER 

iVEIOIIT 

PER 

LITTER 

PER 

GROUP 

B2 VS. C62 
A 2 vs. CG2 
B2 vs. CG2 
P 2 A’s. C 62 
P2 vs. C82 

2, 2 

2, 2 

2, 2 

2, 2 

2, 2 

+, - 
+, - 
+, - 
+, - 
+, - 

0.000,6 

0.000,000 

0.000,001 

0.000,000 

0.002 

0.000,001 

0.000,000 

0.000,000 

0,12 

0.05 

0.58 

0.22 

0.71 

0.0005 

0.009 

0.01 

0.000,009 

0.002 

0.000,000 

0.000,000 

0.000,000 

0.000,000 

0.000,000 

0.003 

0.002 

0.13 

0.79 

0.43 


Group B . — Growth hormone preparation No. 34 (Phyone, The AVilson Laboratories) 
Avas administered daily to 12 rats from the first day to the end of the second 
jiregnancy. Of this group, 1 rat had a litter of 3, 1 went slightly overtenn, and 
10 are considered as Group B. Pregnancies 1 and 2 of this group are represented 
as Groups B 1 and B 2, respectively, in Tables V and AT. 

The mean weight increase during ge.station was 93.30 gm. (43.1 per cent) for 
Group B 2 and 70.59 gm. (32.3 per cent) for the control Group C 62. The mean 
permanent increase was 40.39 gm. (18.7 per cent) for Group B 2 and 17.10 gm. (7.8 
per cent) for control Group C 62. These increases in maternal weight are significant. 
They are shoAvn graphically in Ch.art 2. 

The mean weight of the young ivas 5.52 ± 0.13 gm. for the injected Group B 2, 
5.12 + 0,09 gm. for the control Group C 62 and 5.13 ±0.08 gm. for Group B 1 (first 
litter of the experimental group). The increase in the mean weight of the young 
of the injected Group B 2 over the control Group C 62 was 0.40 gm. (7.8 per cent) 
and of the injected group over the first litter of the experimental group was 0.39 
gm. (7.6 per cent). The increase in the mean Aveiglit of the young of the second 
litter over the first litter of the controls (Groups C 61, C 02) was 0.07 gm. (1.4 
per cent). The mean of the weights of the largest newborn rat of each litter of 
the control Group C 62, Avas 5.7 gm. and the mean Aveight of the smallest was 4.4 
gm. ; in the injected Group B 2 the cerresponding values Avere 6.1 and 4.9 gm. Tins 
increase in the weight of the young is of the nature of uniformly larger young. 
The mean weight of the young for each group has been calculated from the mean 
weights of the young per litter and also fi'om the indiA’idual weights of the young 
in 'each group. The significance of the difFereiices in the me.an Aveight of the 
young of B 2 (injected) and C 62 (control), calculated from the means of the 
litters, gives P = 0.01 and, calculated from the indii’iduals in the group, gives 
P rr 0.000,000. This increase in the AA'cight of the young has been considered 
significant. The values are found in Table V and st.atistieal comparisons in Table 
AT. 

Group P . — Growth hormone preparation No. 34 (Phyone, The Wilson Laboratories) 
was administered daily to eleven rats from the tenth day to the end of the second 
pregnancy. Nine of these are considered as Group P; pregnancies one and two are 
represented as Groups P 1 and P 2 respectiAmly, in Tables V and AT. 

The maternal weight change during gestation and the permanent weight change 
show a significant increase; the mean maternal Aveight change for Group P 2 during 
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gestation was 94.29 gm. (43.6 per cent) and for Group C 62, 70.59 gm. (32.3 per 
cent). The mean permanent gain for P 2 was 46.06 gm. (21.3 per cent) and for 
C 62, 17.10 gm. (7.8 per cent). 

The mean number of young per litter was 7.3 for Group P 2 and 8.2 for the 
control Group C 62. Consequently, control Groups C 81 and C 82 were selected to 
fit this experimental group. The mean number of young of Group C 82 was 7.6. 

The mean weight of young per litter was 5.83 + 0.10 for Group P 2, 5.12 ±0.09 
for Group C 62, 5.26 + 0.12 for Group G 82, and 5.24 ±0.04 for Group P 1. The in- 
crease in tlie weight of the young of the injected Group P 2 over the control group 
C 62 was 0.71 gm. (13.9 per cent) ; the increase over Group C 82 was 0.57 gm. (10.8 
per cent) ; the increase over Group P 1 was 0.59 gm. (11.3 per cent). The increase 
of the mean weight of the young of C 62 over C 61 was 0.07 gm. (1.4 per cent). Tiie 
mean of the weights of the largest rat in each litter of Group P 2 was 6.3 gm. and of 
the smallest, 5.2 gm. ; for Group C 62 these values were 5.7 and 4.4 gm. Statistical 
comparison of the mean weights of the young of Groups P 2 and C 82 gives P = 
0.002 when calculated from the mean weights of young per litter and P = 0.000,000 
when calculated from the individual weights of the young in the group. This in- 
crease in weight is considered significant. 


SUMMARY 


1. Control groups have been compiled to sho\v (1) tlie eifect of the 
number of the pregnancy upon the matemal weight changes during preg- 
nancy and upon the weight of the netvboni, (2) the effect of age and 
suclding upon the weight of the newborn, (3) the effect of the number 
per litter upon the mean weight of the newborn, and, (4) the eifect of 
the method of breeding upon the mean weight of the newborn. 

2. Preparations of the groirth hormone of the anterior lobe of the 
pituitary have been administered daily to pregnant rats for varying 
periods and in amounts which caused an average daily increase of 1 
per cent in nonpregnant rats. Some preparations prolonged gestation, 
interfered with normal parturition and resulted in stillborn young as 
reported by other workers. Other preparations did not exhibit these 
effects. It has been concluded that the growth hormone itself is not 
responsible for these effects. The increases in the matemal -sveight 
changes during gestation were significant. The weight of the newborn 
young delivered at term was greater in the injected groups than in the 
control group. These differences, considered statistically, are significant. 

I wish to express my .■ippreclutlon to Dr. Fred D. ACair for Ids consultation and ad- 
vice during' the cour.se of tliis investigation. 
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HORMONIC INDUCTION OP MENSTRUATION IN 
AMENORRHEAS OP PROM THREE iMONTHS’ 

I'O NINE YEARS’ DURATION<^ 

ClIAKLKS WlLLLVAI DUXN, M.D., PHILADELPHIA, Pa. 

(l!'rom the Ahhujlon Memorial TTospilal, and St. Lnhe’s and Children ’.<i Hospital j 

A N\ att.eni])t to review the subject of the liormones eoncorued in the 
cyclic fnnetio]! of the ovary v/ould necessitate a bibliography that 
extends into the hundreds or more of monographs and reviews on the 
subject, consequently citations will be restricted to those subjects which 
arc intimately related to the administration of the hormones coneemed hi 
the text. 

Allen and Doisyi in 1922 and 1924 applied the rodent vaginal smear studies of 
Stoekard- (1917) to determine the pre.scncc of the female sex hormone and to 
standardize it, Butemmdt-’ in 1929 and others isolated the female sex hormone 
in the inirc crystalline state and determined its chemical formula. 

Dodds and Kobertson* in 1930 administered 10 AI.U. of the female sex hormone 
daily to a series of cases for a period of three months and coneluded; "The results 
do not at first sight indicate a very hopeful outlook for the use of this substance. 
Out of SO odd cases treated, only 30 showed definite objective improvement, although 
practically all of them showed general improvement. . . . Aluch larger doses of the 
substance must bo given before it is put aside as useless. A large scries of cases 
should be treated with 50-100 units per daj" and with this very definite results 
might be obtained and many hundred units in a single dose will have to be tried 
before a definite answer can be given." 

Parkes!> in 1932 prophesied on a Aveight for Aveight basis that the human castrated 
female of 50 kg. Avould require 400,000 M.U. to induce a similar physiologic state 
as Avas induced in the e.xperimental animal. This figure Avould not produce uterine 
groAi-th in the human being. 

Zondek in 1927 revealed tlic Auinc of pregnancy as a rich source of the female sex 
hormone; this opened up the field of research and made possible the Avork of Hihle- 
brandt and Sclnvenke in 1933 Avho, by a process of hydrogenation of tlie ketohy- 
droxyestrin, Avere able to increase the cstrin units in a gram from 8 to 30 million; 
thereby providing the large unit dosage. A later dcA-oIopment from the same labora- 
tory Avas the benzonation of the female sex hormone Avhicli permitted its gradual 
utilization by the body, in eflect producing an "artificial OA’ary. " 

Mazer in 1933 determined that the bcnzonatc-d hormone Avas excreted in the urine 
at a certain rate and was present in the urine on the fourth day following in- 
jection. His work Avas of great assistance and assurance to mo in this study. 

Zondek^ in August of 1934 supplied the reason AA’hy results in the jiast Avere so 
baffling and discordant. He injected a total of 540,000 Af.U. of follicular hormone 
into a (human) female and could only recover 3 per cent from the urine in fifteen 
days. In a human male lie recovered only 5 per cent in ten days, folloAA-ing a single 
injection of 40,000 M.U.; and in a rat injected AA-ith 20,000 M.U. in a single dose 

‘React, by invitation, at meeting of the Obstetrical Society of Philadelpliia, Januarj 
3, 1935. 


186 



UNIVERSITY OF WASHINGTO. 

SCHOOL OF NURSING 
liARBORVlEW DIVISION. 

DUXX: HORMOXrC IXDL'CTIOX OF MF.XSTin.’ATIOX 387 

ho obtained negative recovery from the iirine. Zondek then m,icctcd similar large 
doses into a rat and killed it ■within three hours and extracted the whole animal 
and recovered less than 1 per cent; however, when he sub,icctod the extracted ma- 
terial to hydrogenation he recovered 20 per cent of the female sox hormone. This 
conclusively demonstrated that the crystalline follicular hormone was rapidly in- 
activated in the body follo'\\'ing its injection. Conducting similar experiments with 
the benzonated female sex hormone he found that it was not inactivated in the body 
of the rat. 

The role of the anterior pituitary on the cyclic activity of the ovary 
is so well Icnowai that to state that it is the motor of the ovary appears 
sufficient. 

Amenorrhea is of interest to the obstetrician and the g\meeologist from 
a diagnostic as well as a therapeutic vicw]mint. It is associated' with 
constitutional and eiTdoerine states, therefore therapy in amenorrhea 
is contingent upon the ctiologic factor. The endocrine glands concerned 
in amenorrhea are the thyi-oid, the adrenal, the pituitaiy, and the ovary. 
Hj’p erf unction of the finst two glands and hy])ofunction of the last two 
generally result in amenorrhea. 

Ktiuffmaiis and Loosevs' in 1033 demonstraled that by giving a series of injec- 
tions of the benzonated female sex hormone (Progynon B) and then following 
with a series of the lutein hormone, that menstruation could be induced in the 
old and recent castrates. Kauffman^' in 1034 has also administmod large doses 
of the benzonated female sex liormone in eases of secondary amcnorrliea and lias 
induced menstruation. 

In the cases io be reported we were dealiug with a clinical .syndrome 
that was a primary state to the patient and the amcnorrliea was a 
secondaiy clinical phase. It was our belief that a deficit of the female 
.sex hormone in the blood was the major factor re.sponsible for the primary 
clinical state in four of the ea.ses. The induction of menstruation was a 
secondary effect from the therapy, our prime pur])Ose was to relieve tlie 
symptom complex. 

C.\SE REPOUT.S 

Case 1. — Single, aged forty-two yoar.s. Type: nonobeso, hypopituitaiy. Amenor- 
rhea of tliree and one-half months as.sociated with involutional melancholia. 

ClMcal Spmiitoms: Irritability, deprc!?sion, psychic, instability, sclf-de.stniction 
ideas, neuritis and weakness of \ipper extremities, headache, nausea, and vomiting. 

Ifeaxr.s: Onset at fourteen yoar.« of age, regular, two days- duration and of 
scant, amount. Aggravation of early migniine .symptoms as menses diminished. 
Melancholia appeared with onset of amenorrhea in June, 193-L 

Ocmtalf:: Labia small, ntcnis of the juvenile typo, characterized by a long een-ix 
and short body. The ovaries were small, hard and insensitive to firm paljiafion. 

Thcrapit: One cubic centimeter of anterior pituitary liquid (Armour) every fifth 
day. (Previous ten weeks similar therapy wifliout change in mense.«.) 10.00ft R. U. 
progynon B (Benzonated female sex hormone*) weekly with an occ.asional dose for 
early clinical symptoms. 

•I am inilcbtoit to Hr. Grojrorv- Stracnclt of th<- Fvliering ron>or:ition for th-- 
)i1y of jirofr>-non B emptoyed in tiiis study. 
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Itcmdls: IMcnsos began on Scptcmben 12 and lasted five days witli a good flow. 
Increase in the size of tlie uterus. Disappearance of melancliolia and associated 
symptoms. 

Case 2. Single^ aged twenty-nine ycJirs, Amenorrhea of one j'C<ar associated 
with obesity (18G pounds) of the liypopituitary type. The general body physique 
Was short ndth the obesity existing about the trunk and with slight extension into 
the extremities. There was hyperextension of the elbows and a hard palatal de- 
formity. The skin .showed a tendency to purpura on slight blows. 

Clinical Syinptoms : Obesity began at the age of twenty years. During last two 
years she gained from 15' to 20 pounds. During the last year she has had head- 
aches, nervous and vertigo spells, which last for two days each month. 

Menses: Onset at the ago of eleven j'ear.t;, irrcgidar, duration two to three days 
and scant in amount. Last menses: October, 19.33. 

Itcctal Examination: Uterus of the juvenile tj'pe and the external genitals were 
small. Tlio breasts were large and pendulous but were chiefly fatty tissue. 

Laboratory: Normal cholesterol and. basal rate of minus 23. The patient, a nurse, 
stated that she had previously been given the folIo\ving therapy' for amenorrhea: 
1 c.c. of antuitrin-S daily for four months, next two months antuitrin-S 1 c.c. daily 
and thy’roid 34 grain t.i.d., next two months theclol capsule 1 t.i.d. and then 2 t.i.d., 
and the last therapy' was antuitrin-S and ovarian substance 1 c.c. of each every' 
second day’ for three months. 

Therapy: On Nov. 3, 1934 she was put on the following therapy: 2 c.c, of the 
anterior lobe of the pituitary' liquid every other day’ and 2,000 B.U. of progy'non B 
every third day'. She menstruated for the first time in over a year after one month 
of therapy on Dec. 8, 1934. Menses lasted seven days and were of moderate amount. 

Case 3. — ^Aged thirteen years. Onset of illness August, 1933. Amenorrhea of 
one year’s duration associated with Simmond’s disease. 

Clinical Symptoms: Loss of weight of 52 pounds, hypotension, systolic pressure 
75, diastolic pressure 50, vertigo, extreme mental and physical weakness, coldness 
of the extremities, melancholia, irritability', emotional outbreaks, rapid progression 
of symptoms, senile appearance, atrophy’ of the breasts and uterus. 

Menses: Onset at the age of eleven and one-half y'cars, regular, five days’ duration 
and normal amount. Last menses: Aug. 16, 1933, aged twelve and one-half years. 

Eectal Examination: Unsatisfactory’, vaginal examination was required for dif- 
ferential diagnosis. Vaginal examination: uterus was markedly atrophic, felt as a 
small cylindrical mass and anatomical parts could not be differentiated. Vaginal 
cavity: mucous membrane dry’. 

Laboratory: X-ray' of the chest and the Mantaux test negative. X-ray of 
pituitary fossa, negative. Mild degree of anemia. Basal metabolism rate minus o. 

Therapy: Two cubic centimeters of the anterior lobe of the pituitary (Armour) 
daily except Sunday and 10,000 B-.U. of progynon B weekly for a period of three 
months. . Progy’non B continued weekly' and the anterior lobe of the pituitary' was 
gradually reduced to 2 c.c. weekly. 

XeswBs.' ' Vaginal discharge began after the third week and appeared about 
twelve hours after each administration of progynon B. Tlic discharge bccanie 
more profuse and thickened and finally was bloody for four days (Aug. 10, 1934). 
Vaginal examination was made on August 10, and it was found that the nterns 
had increased in size about 300 per cent and the anatomical parts were now palp- 
able. 
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Menses occurred tlie evening of the sLxtcenth and lasted one day followed by two 
days of bloody discharge; the next menses occurred October 1 and lasted three 
days, fair flow. Third period occurred on October 30 and lasted one day with two 
days of bloody discharge. 

Her general improvement was evidenced by a normal mental state, gain in over 
SO pounds, normal blood pressure, the hypertrophy of the breast and enlargement 
of the uterus. 


Case 4. Married, aged forty-three years. Tj'pe: nonobese hypopituitary. Amen- 
orrhea of nine years associated with status migraine. 

Clinical History: Hypomenorrliea, hypogenitalia and sterility for twenty years. 
Migraine sjuidrome: thirteen years in monthly cycles. Menopause at thirty-four 
years, hot flashes, lack of libido, atroph}' of the breasts. 

Laboratory : Blood: female sex hormone, negative throughout the month. An- 
terior pituitary hormone positive throughout the month. Basal metabolism rate plus 
S. Blood chemistry, negative: Wassermann, negative. 

Therapy: From June 22 to 29 she was given 160,000 R.U. of progjTion B. In 
July, breast hypertrophy was evident. Prom July 27 to August 3 she was given 

210.000 B.I7. of progynon B with excellent clinical results. Pour days later she 
had her first menstrual period in nine years and it lasted ten days. The breast 
hypertrophy was maintained. From September 1 to 6 she was given 400,000 R.U. 
of progynon B. On the seventh and last day she was given 90,000 R.U. to abort 
the attack which by its severity and course indicated a fifteen-day attack. (She 
had a 21-day attack in April, 1934.) 

The breasts were hj'pertrophied to a degree that objectively and subjectively they 
were comparable to the postpartum engorged breasts, and consequently administra- 
tion of the progynon B was stopped. The attack nuis aborted but residual symp- 
toms persisted for seven days at which time the second menses came on and lasted 
five days and wore of good amount. Although the patient experienced tliose at- 
tacks at least monthly she did not have; an attack for seven weeks; in tho mean- 
time the breast hj’pertrophy had practically disappeared. 

Prom October 21 to 26 site was given 280,000 R.U. of progjmon B and a third 
menstrual period occurred five days later and lasted for ten days; however, the 
bleeding was intermittent after the fifth day. 

JRcsults: Three consecutive periods in a case of amenorrhea of nine years’ dura- 
tion. There were no toxic elTects from the administration of 1,126,000 R.U. of 
progjmon B in a period of one Inmdred and twenty-eight days. Single daily do.«c.s 
as high as 90,000 R.U. were given. Breast hypertrophy. Vaginal examination in 
November, 1934 revealed a normal sized uterus for her age of forty-three ypar.«. 
Clinical improvement and occasional control of symptoms. 

Case 5. — ^Married, aged twenty-six years. Amenorrhea of five and one-half 
months associated irith a basophilic adenoma of the pituitary. 

Clinical Symptoms: Obesity, regional; hypertrichosis, hypertension, headache, 
neuritis, pigmentation and striae, uterine hypoplasia and cystic ovaries. Optic 
changes. Abnormal growth of hair began at the age of thirteen ye.ars. 

Menses: Onset at sixteen years, irregular, and lasted from one to tliree days 
and of diminished to scant amount. Pregnancy 19.32; obesity began following 
pregnancy. 

Laboratory: Wassermann and blood chemistry: negative. Basal metabolism rate 
plus IS. X-niy of pituitarv*: slight enlargement. 

Therapy: Dosage of progvmon B. 2,000 R.U. at variable periods depending upon 
clinical signs. Menstruated for one clay on Oct. 26, 19.34. Barge dosage 6,000 to 

10.000 weekly began in November and Avas increased to twice weekly with appear- 
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unco of vaginal (lischargc. This ])atient was given from Dcecmher H to 27 a total 
of 80,000 R.U. of progj-non B. No menses occurred and she was given 10 rabbit 
units of the luleoliormone on December 20. Menses occurred on Dec. 31 and were 
still evident on Jan. 2, lO?/) and the amount was of fair flow. 


CO.AfMEXT 

In llio en.so.s reported ye were treating e.ssentially a clinica] .syndrome; 
tlic faiJiirc of the ovarian fiwietioji a.s well a.s altered function of the 
pituitary gland wa.s an integral part; of all. The pathology of the pitui- 
tary gland varie.s; in >Siinmond's disease we have atropln*, in the baso- 
philic adenoma we have an adenoma of the pituitary gland and 
h;\'loerp]a.stie or adenomatous changes of the adrenal, in the status 
migraine and the involutional melancholia we have a pituitary gland 
which, to my way of" interpreting the state, is secreting gonadotropic 
hormones hut fails to find a receptive substance from or in the ovarj', 
therefore we have a piling up of the prolans in the blood .stream. In the 
case of amenorrhea and obesity we have a hypofunction of the pituitary'. 

In the ease of the involutional melancholia, previous administration of 
the anterior lobe was not sufficient to improve the menses, but the addi- 
tion of the progynon B bi'ought. about the fir.st normal period. 

In the hypopituitary obesity case, pituitary and pituitary-like prep- 
arations had been tried with no effect and the addition of the female 
sex hormone brought about menses. In the case of Simmond's disea.se 
the effeetivejicss of this eombijiation is agaiji manifested aj)d it appeal's 
that it materially reduced the quantity of the benxonated female sc.v 
hormone required to be administered. 

In the case of the basophilic adenoma we are confronted uatli a pitui- 
tary gland that we know to be in a state of basopliilic hyp erf unction, 
further they may give a positive pregnancy le.st.’'* It is a dangerous 
state and therefore the administration of the pituitary is conti’aindicated. 
The administration of prog.^^^on B for the associated clinical symptoms, 
hoAvever, produced menses after an amenorrhea of five months. 

In the status migraine our blood determinations had shown that 
there was an exce.ss of the prolan factor. This is a problem case and, as 
the work of Mazer had showoi that elimination was rapid, I felt ju-stifled 
in pouring in the benzonated sex liormone. Furthermore, during preg- 
nancy large amounts are tolerated. I believe that it demonstrated its 
clinical value, but there eventuated a series of phenomena foUoiving the 
administration of the large dosage. First breast hypertrophy, then the 
first menses in nine years for a period of ten days, the further adminis- 
tration in larger dosage, 400,000 B.U. brought about intense hypexlioph} 
of the breast and a second menses. There then followed an unusual } 
long interval between attacks (seven weeks) during wliich the breast 
hypertrophy practically di.sappeared. This event causes us to consi ei 
the recent finding of Dean Lewis, “ that in a fibroadenoma of the breast, 
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assay of the tissue for the female sex hormone showed it to contain much 
greater concentration per gram than tlie ovaiy. The (question then 
arises, is the breast capable of storing the female sex hormone? From 
my experience in this case and in otliers I nnuld answer in the affirma- 
tive. Tliis is especially suggestive in the ease of a male to whom the 
progynon B was given for a typical migraine with left-sided heminanopia. 
He developed pain in the nipples, and breast tissue appeared in the 
region of the left nipple following the administration of 30,000 R.U. of 
progynon B. In these two specific instances the attacks did not occur 
while the breast enlargement Avas evident. 

Ingleby’^" in 1932 shoAved that both the normal breast and benign 
pathology of the breast undergo a sexual cycle, and avc Iciaoav that lack of 
ovarian stimulus causes atrophy to occur. 

The concluding thought on this particular phase is that in cases of 
severe ovarian deficiency the therapy should ])e pushed until there are 
hypeiplastie changes in the breast, because aa-c knoAV then that the blood 
content of the follicular hormone sliould be in the normal pliysiologic 
levels. 

COXCLUSIOXS AXD SUMMARY 


The benzonated female sex hormone (progjaion B) Avlicn administered 
in sufficiently large dosage Avill produce menstrual bleeding in an amenoi’- 
rhea of nine years' duration. 

The administration of the benzonated female sex hormone combined 
Avith the anterior lobe extract, is effective in inducing menstruation in 
certain amenorrheas of one year’s duration even Avhen associated Avith 
progressive and extreme atrophic states of tlie ovaries and uterus such 
as is found in Simmond’s disease. 

Tlie benzonated female sex hormone induced hypei-lropliie clmnges 
in hypoplastic uteri and breasts. 

The benzonated female sex hormone is nontoxic in extremely higli 
single and accumAilative dosage. 

The benzonated female sex liormone controls the .melancholia asso- 
ciated AAith hj-poovariaiA states and is also effective in migraine i)Te.spec- 
tive of sex. 
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AN ANALYSIS OF 381 CESAREAN SECTION CASES IN A TEN- 
YEAR PERIOD AT MICHAEL REESE HOSPITAL* 

Irving P. Stein, M.D., and Michael L. Leventhal, M.D,, 

Chicago, III. 

T N VIEW of the existing eutliusiasih over low cervical cesarean section, 
A in 192T the attitude of the obstetric staff of Michael Reese Hospital 
toward abdominal delivery changed abruptljL Prior to this period, 
cesarean section was performed in less than 1 per cent of our cases. 
After a two-year trial of tho low cervical technic our indications were 
greatly broadened and conscquentlj' the operative incidence increased. 
We, therefore, have selected for analy.sis and study the two five-year 
periods just prior to and immediately following the change. The results 
of the firet 40 low cervical operations peiTonned by the authors were 
reported before this society in 1927.^ In that series there were no 
maternal dcatlis. Encouraged by our re,sults, and the satisfactory ex- 
perience of other members of the obstetric staff, we felt justified in ex- 
tending our indications, hence the material increase in incidence of 
cesarean section in the next five years. That tliis increase was justified 
wll be shovni in the comparative analysis which is embodied in this re- 
port. The mortality from the operation of cesarean section in our series 
was strilringly reduced by improvement in operative technic and in an- 
esthesia. The operations herein reported were performed by eleven op- 
erators, most of whom were on the regular obstetric service at the hospi- 
tal. Fully three-fourths of the operations were performed by the four 
obstetricians comprising the present attending staff. Three of these hold 
university professorial positions in the medical schools of Chicago 
(Rush), Northwe.stem, and Illinois. 


incidence 

There were 381 cesarean operations of all types among 15,136 cases, an incidence 
of 2.52 per cent for the ten-year period, 1922-1932. In tlie first five-year period, the 
incidence of section was 0.01 per cent and in the second, 3.79 per cent. Approxi- 
mately 20 per cent of the sixty-one cases in tho first period w’ere classical sections, 
w'hile in the second period, the incidence of the latter dropped to 8 per cent, and 
transperitoneal cervical operations rose to 90 per cent of the 320 cases. There 
were but five Porro cesareans, all in the second period. Our general incidence of 
cesarean section is comparable to that of many of the larger obstetric services as 
reported in the literature. The Chicago Lying-In Hospital incidence for the years 
1915-1929, as reported by Greenhill, was 2.06 per cent,2 and that collected by E. r. 
Ammon^* during approximately the same period, representing the contributions of 
thirty-five authors, ranged from 0.04 per cent to 17.27 per cent, ^vith an average of 
1.66 per cent. 

•Presented at a meeting: of the Chlcagro Gynecological Society, February 15, 1935. 
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During the years 192G-1930 inelusive, the transverse incision (Kcrr») of the 
lower uterine segment was 3 )erforuie(l by us in eighty-four of the 271 low cervical 
operations. This technic was then discarded as wo believed that it offered no special 
advantage over the longitudinal incision, and that it left a decidedly weaker scar 
in case of future pregnancy, "Wliile we encountered no actual ruptures in this group, 
several cases, of a weak or thin scar were observed at the time of repeated cesarean 
section. The difficulty apjiears to be that the upper flap of the transversely incised 
segment retracts and becomes a thick edge which, when united to the thin lower 
edge, does not result in perfect approximation. 

INDICATIONS 

Dystocia, contracted pelvis, and previous patholoriic labor appear as the leading 
indications in the ten-year period. The listing of indications into tables representing 
the two five-j'car periods makes obvious the fact that the increase in cesarean 
sections depended to a great extent upon tho broadened indications in relation to 
toxemia, repeated cesarean sections, stcrilhation, and organic heart disease. 

Test labor in most instances determined whether or not dystocia obtained, and the 
criteria of test labor varied more oi le.ss with the different operators. As we 
previously stated, i "What constitutes an adequate test of labor is a matter of dis- 
pute and must bo decided after a careful studj- of each individual case.” Our in- 
clination at the present time is to limit rather tlian to extimd tlie hours of trial lalior. 
Forty-seven patients in this series were allowed to labor from twenty-five to sixty-seven 
hours before deciding upon abdominal delivery. We now believe flii.s to be entirely 
too long a test. Many of these patients ivcrc also listed in the group of contracted 
pelvis. We no longer rely upon mensuration as tlie all-important criterion in de- 
termining the indication for section in contracted pelvis, but study the degree of 
disproportion by clinical and roentgenographic methods, and suitable instances, we 
permit a reasonable test of labor. Wc do not believe that the patient should be 
subjected to an ordeal resulting in utter exhaustion of the mother and jco})ardy to 
the child in order to conform with a jireconccivcd idea, that if given suflicient time, 
7u per cent of women with moderately contracted pelves will deliver from below. 

In the group listed under imcvioiis pathologic lalior, elective cosareiin section was 
decided upon in such cases as previous third-degree tear during a forcr.p.'t failure and 
craniotomy, and in cases of repented stillbirths. In others, with a history of Jong 
labors with living children, test labor was permitted. The question of indications in 
cases of previous cesarean operations was also individualized. When one or more 
sections had been performed upon a patient, and sterilization was requested or 
advised, elective repeated section was performed. When the fir.st section was per- 
formed for a complication which did not aiqiear in the next labor, or was done after 
but a brief test labor, providing the convalescence from previous section was un- 
eventful, test labor was allowed before deciding upon the repeated operation, Stcril- 
htttion was secured chiefly by means of two methods, namely-, cornual exci.sion of the 
interstitial portion of tho fallopian tubes, and by the Walthardt modification of the 
Madlcncr technic of tubal ligation. In our series, sterilization was indicated in 
twelve patients with organic heart disease and w.as usually done with the advice of 
the medical consultant. In many of these patients, the curditic condition coupled 
with the desirability of sterilization furni.chcd a combincil indication for alidomiiui! 
delivery. In case of repeated cesarean operations, the desires of the })aticnt and 
her Im'sband were taken into account in arriving at a decision to sterilize. In all 
cases, both husband and wife were required to givo written consent for the opera- 
tion. 

In regard to the indications for cesarean section in ahruptio pte.r.enlnr and 
plncnita'" previa, no explanation is needed e.xcept in the lateral and marginal types 
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of previa. TNnicn the cervix is imeffaccd and not dilated ia the priinipara with 
placenta previa, cc-sarcan section olters the quichc-st and safest method of delivery 
for both inolhcr and child. At or near term, the low' cervical technic i.s preferable. 
In the second five yeans in thi.s serie.s, five miiltiparas w'cro operated upon for lateral 
or marginal placenta previa. One of these patients should definitely have been 
treated by other jnclhods, a para x with nonviabic twins. In the amilysis of maternal 
deaths, this case furnishes a mortality.^ 

That a great increase in incidence of cesarean oper.ations occurred in the group of 
women with loxcmia i.s designated: there were four in sixdy’-one e.’ises in the first five 
years, .and fifty-seven in ,320 cases in the second. Tlicro is no doubt in our minds that 
in nonconvulsivc toxemia of the severe type whicii does not respond to controlled man- 
agement, pregnancy should be terminated. Low cervical section under local anes- 
thesia is the method of choice of the authors for primipavas in this group, and is 
extended to some multiparas in whom induction of labor is inadvisable. Fifty-two 
patients in this group were operated upon for nonconvulsivc toxemia witli no 
maternal and only two fetal deaths. Loth of these babies were premature .and died 
from atelectasis. 

According to Stander.i' 25 per cent of the 17,000 women wiio die in the United 
States as a result of childbirth each ^'car, die of toxemia. Hollandc reported a 
maternal mortality of 39..3 per cent in 231 cases of toxemia (including eclampsia), 
and a fetal mortality of 46.0 i>er cent. Gordon, r found a maternal mortality in 
Brooklyn of 1G.2 per cent .and a fct.al mortality of 21.0 i)er cent in 210 cases of 
toxemia. In our series, there were sixty-onc ca.ses of both types operated upon with 
two maternal (3.28 per cent) and five fetal dcatlis (8.10 per cent), all prematures. 

It is the policy of the obstetric staff of Michael Beese Hospital to select abdominal 
delivery for the nonconvulsivc type of toxemia but not for eclampsia. However,' 
there were nine patients with convulsive toxemia operated upon in the ten-year period 
with one m.aternal and threo fot.al deaths. 

JIATEBNAE MORTALITY 

In the decade, 1922-1932, in wdiich 381 cesarean sections were performed, tliere 
were nine maternal deaths, a gross mortalitj' of 2.36 per cent. Eiglit of these 
deaths are justly chargeable to tho mode of delivery', while Case 2, in which an 
attempt was made, at the request of the husband, to obtain a Ih'ing child from a 
woman moribund with pneumonia, is rightfully eliminated. By subtracting this 
one death, our corrected mortality is 2.10 per cent. Tliis figure practically corre- 
sponds to our total mortality in low cervical cesarean section (2.08 per cent). This 
percentage of mortality compares favorably with v. Ammon’s summary (thirty-five 
authors) in wdiich there were 222 deaths in transperitoneal sections with a gross 
mortality of 4.14 per cent and a corrected mortality' of 2.14 per cent. The corrected 
mortality (v. Ammon) for classic section was 2.60 per cent and for the extra- 
peiitoneal technic, 3.61 per cent. 

According to Plass,® the general maternal mortabty from cesarean section is 5 to 
10 per cent, and in the above-mentioned compilation (v. Ammon), the general 
mortality in cesarean sections is 5.76 per cent and eorrected, 2.67 per eent. Holland ’s 
average mortality in 1,954 oper.ations (1910-1920) w.as 4.3 per cent. 

FETAL MORTALITY 

Three hundred and eighty-five babies were delivered by cesarean section, including 
four sets of twins, from 381 mothers. Two sets died, the first in a case of abruptio 
placentae,- and the second were nomdable tivins in a case of placenta previa. Of the 
two sets wliich survived, one was in a patient with eclampsia and the otlier in a 
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patient mtli organic heart disease. The total number of fetal deatlis was nineteen, 
a gross mortality of 4.93 per cent; corrected, 2.33 per cent. Tlic following ton cases 
were deducted in computing the corrected mortality: 

3. 1922: Antenatal dcatii — Transverse presentation, membranes ruptured; previ- 
ous interposition operation. 

2. 1922: Intrapartum death, dystocia; heart tones heard just prior to surgical 

preparation for section; stillborn full-term fetus. 

3. 1927 : Premature (six and one-balf months) nephritic toxemia. 

4. 1928: Stillbirth in patient moribund with imeumonia. 

5. 1929; Premature (1,215 gm.) with atelectasis to.vemia. 

6. 1929: Premature (990 gm.) to.xemia. 

7. 1929: Premature (030 gm.) scvei'C nephritic toxemia. 

8. 1930 : Anencephalic monster, previous cesarean section, sixtecn-hoxir test labor. 

9 and 10. 1931: Premature twins (six months), placenta previa. 

The imblished fetal mortality in the period covered by tin's study varies soinewhat. 
Tims, V. Anmion in his general summary, reported a 9.3 per cent gross and 3.95 
per cent corrected fetal mortality in 7,287 births; ConStantinesco, 18.7 per cent in 
classic and G.3 per cent in lovr cervical section; Welz (1925), 11 per cent ami 
Seelej' (1930), 32.8 per cent, both from the city of Detroit; and Grcenhill, 4.5 
per cent from the Chicago Lying-In Hospital. Thus, the fetal mortality of 2.33 per 
cent in this series appea.rs favorably low. 

ItlATERNAL MORBIDITY 

TIio morbidit}' in ccsarctin section is generally higli, and in our .scrie.s was 30.4S 
per cent. Eighteen dilTevent complications occurred in 339 patients, and uneventful 
recovery obtained in 2-12. Tlie vast majority of complications occurred under the 
first five headings, conditions whicii, for the most part, did not threaten the life of 
the patient. The serious and even fatal complications sucli as sepsis, peritonitis, 
evisceration, and pulmonary embolus were but rarely encountered. The factors 
which wo believe have an important bearing upon the chief morbid conditions 
observed in our series are as follows: 

Ahdoviinul distention occurred aith much greater frequency ivlien general anc.s- 
thesia was used than with local, and mo.st often witli ethylene. Tlierc apparently 
was no relationship betivcon distention and the state of the membranes, for in eighfy- 
threo cases, tlie mcnibrane.s were ruptured for an average of fourteen liour.s before 
section was performed. Distention was noted in 39 per cent of the latter and in 
about 18 per cent of patients with intact membranes. Tost labor likewise was of 
little significance, for in about IG per cent of cases with labor (average, twenty- 
eight hours) and 20 per cent without labor, abdominal distention occurred. Tliere 
was no difference in incidence of distention in patients after low cervical and classic 
cesarean section (18 per cent). 

Fyditis occurred two and one-half times as often witli general ;i.s with local ane.«- 
thesia, and most frequently with e,ther (1.5.9 per emit). It occurred twice ns often 
after the membranes bad ruptured for an average of twcnty-tliree hours, and 50 
per cent more frequently after tc.<t labor. It wa.s decidedly more frequent after the 
low cervical operation for obvious reasons. I'^irst, the bladder i.s more or less 
comifictely detaelicd from the lower uterine segment during the oporatioii; :tn>l 
second, catheterization is more frequently done a routine. The bladder is usualiy 
cnipticd every eight hours post opcratir-ely, and frequently the c.athcterizntinn is done 
on the .eniiie patient by two or three different student nurse.-. 

'Wound infedion occurred appro.xiniatcly in the .=nme percentage of patients with 
etlicr, ethylene and local aiic.sthc.riu, but was slightly less frequent with loc.al than 
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with etliylcnc; this is contrary to the general belief, that local infiltration favors 
wound infection. It was three times as frequent when the membranes were ruptured 
for an average of twenty-five hours as when they were intact, and twice as often 
in patients with an average test labor of twenty-five hours as in clcetivc section. 
J’robably the latter factors were also operative in the greater frequency of wound 
infection in low cervical as compared witli classic cc.«arcan .section, for the latter 
was an elective operation as a rule. 

Sapremia occurred twice as often after general as after local anesthesia, and 
most frequently after ether. In patients who were permitted labor (average, twenty- 
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seven hours), sapremia occurred tndee as often as those operated upon before the 
onset of labor, and as with wound infection and pyelitis, a greater incidence of 
sapremia occuixed after low cervical section. 

Bespiratary infections wcto entirely absent in the patients operated upon under 
local anesthesia and occurred with greatest frequency after ether anesthesia (6.28 
per cent). They were more frequent, though few in number, in patients with 
ruptured membranes; in the patients with test labor they were less frequent. There 
were no respiratory infections in the 39 patients in whom classic cesarean was per- 
formed and but 3.23 per cent in the 337 patients with low cervical cesarean. 
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Pig. 1 illustrates graphically the general relationship of ancsthcsiji to morbidity 
m our series. The lowest morbidity occurred with local infiltration and block, and the 
highest with spinal anesthesia. The addition of inhalation anesthesia to local anes- 
thesia apparently increased the morbidity to the level of the general anesthesia 
group. 

COMMEN'T 

As tviU be observed iroiu the aecompauyiii<r grajih (Fig. 2), tvlieii 
our cesarean incidence increased, there was a 50 per cent decrease iu 
versions and high forceps operations. Craniotomies constituted a small 
but constant incidence througliout tlie decade. We are in full ajn’cc- 
ment with the conclusions of Baer, Keis and Lutz that the decrease of 
50 per cent in the incidence of versions is not entirely justified, while 
that of high forceps is fully warranted. When we attempted to 
compare the morbidity from these three groups of operative deliveries, 
we encountered considerable difficulty in placing the correct evaluation 
upon significant factors. TJic conditions under ivJiicli tlie operations 
are performed are frequently dissimilar, and tlie pi'erequisitc conditions 
for one type of operation may entirely exclude the other. To obtain a 
proper perspective of the three competing operations, we have taken 
into account not only complications which we encountered, but have also 
included the gross maternal and fetal mortality. Thus, our gross 
matemal mortality from version during ten years was 3.24 per cent, high 
forceps, 0,67 per cent, and cesarean section, 2.36 per cent. The gross 
fetal mortality was 17.28 per cent in version, 8.13 per cent in high 
forceps, and 4.92 per cent in cesarean section. 

That our clioiec of operative procedure in some instances might justly 
be criticized is realized as we look back over our results. In the group 
delivered by version and extraction, there were 42 primiparas and 11 
patients in whom the membranes were ruptured for more than twelve 
hours. Among these, there were undoubtedly some who might more 
judiciously have been delivered by abdominal section. On the other 
hand, the patients with partial placenta previa and those with eclampsia 
who were delivered by section might have been delivered vaginalh* in 
strict accord with our policy, and with more favorable results. 

It has been the policy of our staff to obtain a fetal roent genogi-am 
before perfoimiing cesarean section to study the fetal development and 
pelvic disproportion, and also to defect fetal monstrosities and multiple 
pregnancy which may have gone unrecognized clinically. In many 
emergent conditions, however, the x-ray examination was omitted. 
Furthermore, due to economic conditions, many patients objected to the 
added cost of this typo of examination as they believed it to be non- 
c.sscntial. In 73 patients (19 per cent) in our serie.s, roentgenograms 
were obtained before abdominal section. Had routine roentgcnogi-ams 
been made, vaginal delivery might have been chosen in two ca.se.s of 
twins and unquestionably in the case of anencephaly referred to above. 
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CONCLUSIONS 

1. Cesarean section lias taken an increasingly sigiiificant place among 
the operative ])roccdiires in the Michael Kcese Hospital maternity, 

2. The adoption of the low cervical technic is chiefly responsible for 
the extended indications and consequent increased incidence. 

3. The maternal mortality from cesarean section in the ten-year period 
was 2.10 per cent and the fetal mortality was 2.33 iier cent. These rc- 
snlt.s compare favorably with the jnihlishcd statistics covering the same 
period. 

4. Analysis and study of the po.sl operative complications yield some 
valuable information coneeming the morbidity, but is of little assistance 
in determining a choice between vaginal and abdominal delivery. 

5. The advantage of local over other forms of anesthe.sia is demon- 
strated by the analysis of morbidity. The highest morbidity occurred in 
the group operated upon under .sjunal anesthesia. 

6. Compai’ative and combined maternal and fetal mortalities indicate 
that in our hands, cesarean section is safer than vci'sion and high for- 
ceps. We do not recommend the replacement of version by cesarean 
section, however, in cases that present valid indications and prerequisite 
conditions for the operation of version and extraction. 
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Brown, T. K., et al.: Pyridium in the Treatment of Gonorrhoeal Vaginitis in 
Children, J. itissouri !M. A. 31: 313, 1934. 

The authors report the results obtained in 21 children between the ages of two and 
ten years who have remained cured at least C months after cessation of treat- 
ment. Tlie treatment consists of a vaginal suppository of 0.16 gm. of pyridium m 
horoglyceride of gelatin base inserted every night followed by a 500 c.c. of 1:1,500 
KMnO^ douche via Dakin tube under very low pressure every morning. Under 
such a regime the duration of treatment has been reduced gradually so that with a 
cooperative family tlie average treatment extends from four to eight weeks. 

J. THOEN-WEUU WlTIlEKSPOON. 



PORRO CESAREAN SECTION''^ 

Ak Analysis of 53 Cases; Sigkificaxce of Indications 

A. P. Lash, Ph.D., M.D.,. and W. G. Cummings, ]\LD., Chicago, III. 
(From the Ohsicirical Department of the Cool: County Dosipital and the Department 
of Obstetrics, and Gynecolopy, CoUeffc of Hfedicinc, University of lUinois) 

r^DOARDO PORRO of Pavia sugfiesled amputation of tlie uterus fol- 
' loiving ee.sarean section in 1876 to overcome tlie high mortality 
(40 to 62 per cent). In tlie next twenty-five year.s tlie mortality 
dropped to 24.6 per cent, due to the decreasing incidence of infection 
folloiving the introduction of antisepsis and asepsis. IVith fui'ther 
improvement in tlie technic of tlie cesarean operation, the Porro 
method has been employed only occasionally since it sacrifices the 
uterus. But though its field of usefulness has become narrowed it may 
be still the imocedure of choice or nece.ssily under certain conditions. 
The original technic has been modified so that only a supravaginal 
hystereetom.y is performed, although the name is retained. 

The indications recognized today are:'* Intrapartum infection when 
vaginal delivery is not possible; fibroids, e.specially when they are 
obstructive; uterine hemorrhage ■which appears uncontrollable after 
a cesarean section for a premature separation of the normally situated 
lilacenta or placenta previa; ruptui'c of the uterus; uncontrollable 
postpartum hemorrhage; placenta accreta; carcinoma of the cervix 
and osteomalacia. In addition to the above, avc wish to emphasize the 
folloAving indications, namely: combinations of above conditions, pul- 
monary tuberculosis, chronic nephritis, and sterilization. 

The statistics of the fifty-three patients operated upon in the Ob- 
stetrical Department of the Cook County Hospital for the five-year 
period 1930 to 1934 are given in Tables I to Y. 
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The Porro cesarean section performed in a multijiarous woman past 
thirty-five years of age reipiires a .'tingle indicat if*n, but in a younger 
woman with <ino or no children the imlieation must be llmf of life 
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TaJIIjIC II. ISDiCATlOS.S iVIl POKfiO CeSAKKAN SECTION IN 53 PATIENTS 


PRIMARY 

AS.SOOIATOD pathology OR ADDITIONAL 
INDICATION 

TOTAL 

Placenta previa centralis 

Fibroids 2 

Preeclampsia^ sterilization multiparity 1 
Multiparity' 1 

4 

Premature separation of the 
normally situated placenta 

1 

AVith couvclairc uterus ' 8 

AA^ith intrapartum infection ' 2 

Multiparity, sterilization 2 

12 

]li.sproportion 

j 

i 

Long labor,?, ruptured membranes o 

Previous cesarean sections, sterilization 3 
fntraxiartum infection 1 

9 

J’reeelampsia 

Intrapartum infection 3 

Sterilization, multiparity 3 

Feeblemindedness 1 

7 

Chronic nc])hritis 

Preeclampsia superimposed, sterilization 5 
Ibbroids 1 

Placenta previa 1 

Cw 

/ 

Pulmonary' tuberculosis 

Sterilization 3 

Pott’s disease, sterilization 2 

i 5 

llupturcd uterus 


5 

Threatened rupture of uterus 

Ilnpturcd membrane.?, 18 hours, multiparity 

1 

Neglected face presentation 

Live baby'; attempts at delivery at home 
Arembranes ruptured 24 hours; labor CO 
hours 

Intrapartum infection 

1 

Prolaiised uterus and vagina 

No dilatation; strong labor pains 6 hours 
48 y'cars old, para is 

1 

Sterilization for abnormal 
mentality 


1 


Table III. Operative Procedube.s in the 53 Patient.? 


Classical cesarean section 15 

Low cervical cesarean section 28 

Subtotal hysterectomy 

After removal of cliihl 46 

Before removal of child 6 

Complete hysterectomy 1 

Salpingectomy' 

Unilateral 3 

Combined with oophorectomy 4 

Bilateral 2 


Table IA’". Morbidity 


Fever before operation 
Fever after operation 

100° F. and above after first postoperative day 
Bag induction attempted 
Membranes ruptured 1" to 72 hours 
Labor present from G to GO hours 
Wound infections 


7 

37 

2 

10 

20 

12 


G9.8 per cent 


Table Y . Mortality in the 53 Patients 


Maternal 

Fetal 

Before operation 
After operation^ 


6 11.3 per cent 

19 3o.8 per cent 

3 0.7 per cent 
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pi eservatioii. The operation is not eoinplicaled, not time consuming' 
and is usually folIoAved by a smooth convalescence. Its grcat('st ob- 
jection is that it sacrifices the uterus in the childbearing period and 
atrophy of the ovaries may folloiv five to eiglit years later. In our 
series the tivo women under twenty years of age, had, respectively, a 
ruptured and an infected uterus Avith a live baby in malpo.sition. In 
the other young Avomen combinations of conditions Avere present to 
demand the radical operation. Such combinations as placenta previa 
centralis and fibroids, chronic nephritis and fibroids require no de- 
tailed diseu.s.sion as they are generally accepted. 

Since tubereulo,sis is aggraA^ated during menstruation and llie puer- 
perium, it Avas considered logical to eliminate these physiologic states 
by remoAung the uterus in those Avomen in A\diom childbearing Avas con- 
traindicated. Further, Ave utilized Petersen’s Avork as a basis in at- 
tempting to decrease the capillary permeability bj' administering 
pituitrin in oil intramuscularly or inlranasally for the first ten posf- 
operath’^e days. The reason for attempting to decrease the capillary 
permeability is to decrease the action of tbe proteolytic enzymes on 
the tuberculous lesions. These enzymes arc in the blood during tlie 
puerperium and may break doAvn the healing processes around the 
tubercle bacillus. All of the five tuberculous patients avci-c o])cratcd 
under local anesthesia and all made .smooth jmst operative recoA'cries. 
There Averc only temporary rises in temperature in tlie first feu' po.st- 
operative days. All these Avomcn Averc sterilized on recommendation 
of medical consultants. Thei*efore, the function of the operation in 
t.Aiberculoxis AVomen is not only to sterilize Avben the condition Avarrants 
it, but also to eliminate the involution phenomena and future men- 
struation. 

In chronic ncphrili.s, Ave felt that by removing the uterus tbe load on 
the kidneys Avith loAvered functional capacity Avas decreased. With 
involution there is an increase in nitrogenous end-]Arodn(;1s in the cir- 
culation due to the breaking doAvn of the uterine musculature by auto- 
lytic processes. Slemons'' shoAved that the characteristic increase in 
nitrogen output Avas lacking after a Porro cesarean section. In the 
experience of one of us (A. P. L.) a patient Avas ob.served to ]>ass into 
u moderately severe uremia after dcliA-ery. Therefore, the value of a 
Porro cesarean section in chronic nephritis is not only as a sterilizing 
method in Avomen Avith permanently impaired kidneys hut also as a 
preventative for postpartum uremia. 

In considering' I’orro cc.sarean section as a method for .sierilizalion 
one must demonstrate the absence of increased risk over tlie oilier 
sterilization methods. Our scries had no mortality in those eases in 
AA'hich sterilization Avas the only indication. Williams jirefcrrcd tins 
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method of .sterilization to avoid future conception. Also the usual 
clinic patient is unable to return for a later sterilizing operation be- 
cause of her household duties. 

The high morbidity of Gfl.8 per cent can be ex]5ected in the light of 
Harris’ histologic studies of amputated uteri from Porro cesarean sec- 
tions. He found that in women Avith hiboi-s of six to eighteen hours’ 
duration, 80 per cent of the uteri showed inflammatory reactions, and 
A\dien the uterus Avas remoA’^ed late in the first or second stage, 64-.3 per 
cent shoAved such changes. Prom this information avc should liaA'e ex- 
pected a morbidity of 73.5 per cent because of the intrapartum infec- 
tions, the duration of the rupture of the membi-anes, and long labors 
as shown in Table IV. 

The mortality rate is high (11.3 per cent) and may he explained by 
the serious condition of the patients treated, since the operation is em- 
ployed only as a last resort for deliA’ery. There Avere some patients 
AAdiose Ityes Avere saAmd by the operation. A striking example is that 
of a colored multipara Avith preeelampsia Avho had tAvo bag inductions 
(extending over tAA’cnty-scA'cn hours) AAliich failed. She developed an 
intrapartum infection, and it AAms evident she could only be delivered 
from above. During the operation gas escaped from the vagina and 
the uterus Avas removed Avithout opening it. Cultures from the uterus 
rcAmaled Bacilli welchii and hemoltyic .stre])1ococci. She recovered al- 
though she had a febrile postoperative course and an infected abdomi- 
nal Avound. 

It is dilliijult to compare mortality statistics of various clinics because of the 
difference in indications and variation in conditions and types of patients. Thus 
Eardley Holland’s series of 4G Porro cesarean sections showed a mortality rate of 
17.4 per cent; Lazard in a series of 51 such operations reports 4 deaths or 7.8 
per cent. Harris found in the G4 Porro operations done at the .Tohns Hopkins 
Hospital up to 1922, a mortality incidence of 4.G8 per cent. Phaneuf reported 25 
consecutive cases without maternal mortality. 

Ab.stracts of the historie.s of the six maternal deaths are as folloAVs: 

Cask 1. — ^13. T., a colored, thirty-year-old para vi, witli preeclampsia, luul a 
bag induction which failed to induce labor but was followed by an intrapartum 
infection. A hysterectomy followed a classical cesarean section. The patient died 
of an acute fibrinous peritonitis on the eighth postoperative day. 

Case 2. — ^M. K., a white, forty-thrce-year-old para viii, with a preeclampsia 
superimposed on a chronic nephritis, having a blood pressure of 2G4/140 and a i>rc- 
mature separation of the placenta, died from shock on the operating table. 

Case 3. — T. C., a colored, tAventy-six-year-old para iv, had a disproportion with 
a tAVO-hour labor and membranes ruptured ten hours. She showed evidence of an 
intrapartum infection, and a Porro cesarean section was done. She died of a gen- 
eralized peritonitis on the tenth day. 

Case 4. — J- K., a white, twcnty-onc-year-old para ii, liad a previous ccsare.-in 
section and came to the hospital in labor. The occiput being below the spines she 
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was alloweil to labor for twoiif.y-six liours wlip.n she rapluied her uteras. At ojiera- 
tion the babj- was fomul in flic peritoneal cavity. A sejitic coiir.se followed and sh(‘ 
died from a diffuse suppurative j'ciitonitis on the eleventh ]iostoporativc day. 

Case 5. — E. W., a white, forty-one-year-old p.ain ix, had a placenta previa eenfralis. 
A classical cesarean operation, was followed by a hysterectomy. She died of a jjen- 
eralized peritonitis on the sixth postoperative day. 

Case C. — D. AIcK., a colored, thirty-scven-ycar-old para iii, a prceclamjitic with 
a blood pressure of 250/100 and a phie.enta previa, had a low cervical cesarean 
section followed by a hysterectomy. The patient died of cardiac failure on the nintii 
postoperative day. 

The brief details of the fatal eases indicate that infection is still a 
serious eomjilication in spite of the radical procedure. Phauenf ad- 
vises drainage through the cervix even if it not absolutely necessary. 
His advice is certainly based on .instifiablc results, as mentioned above. 
The only patient of the whole series who had a drain through the ab- 
dominal wall was the one with the BneiUns irelcJiii infection described 
above. It is evident that ei-en the radical operation is hazardous in the 
presence of infection. Two of the deaths in La/.ard 's s(!rios followed in- 
fection. Tliese two were from a grou]) of nine cases of infections. 
Therefore, it may bo advised from the experiences of others and ours, 
that in the presence of frank infection, every ])recaution should be 
taken to protect the peritoneal cavity from infection by eventrating 
the imopened utei'us and carrying out all work extraabdominally and 
draining through the cervix. 


SUM At A nr 

]. The PoiTO cesarean o])eralion is not often pexTormed hxxt when 
necessary plays an imjiortant x’olc in surgical obstetrics. The indica- 
tions arc usually life saving in infected or acutely anemic women, as 
dni'ing or following Itemorrliage and. therefnre, tlic xnortaiity is high 
(11.3 per cent). 

2. The indication.s being chronic nephritis, tuberculosis, or steriliza- 
tion,’ the moi-tality should be much lower tlian when infection is pre.s- 
ent or nil. 

3. Proper precautions and cervical di'ainagc may he aids in prevent- 
ing fatal peritoneal infections following Poito cesarean section. 

REFERKXCES 

(1) Harris, J. W.: .Tnbii.''. llopkims llosp. Bull. 33: .31S, T.t22. <'2') 

JTcUnv^, T:.: J. Ob?{. & Gvnov. Brit. Kmp. 28: U'21. (.-{s I.nzard. K. M.: Cali- 

fornia A'AVost. Mod. 39: 1.50. KKW. {\) J’t u, ir. J\. an-l Lash. .f. F.: Ar. iu 
Int ,Me<l. 39: 12. 1927. (.5) rhitndif. L. K.z Am, .1. Sura. L3: 0.*,. 19;:i. 

Su'mons: .Tobns llopkin.-. tUwp. Bulb 21: 19.5, 1914, (7) irib’.Vi.fjK-!. J. !V.: cb- 

.-itotriv.-J. o<b 0. X’i'w York, 19:9i, D. Aj.plvtun A tV.mj.uny. p. .519, 


;’,n Xottm AIichig.sk A\TJKrr. 



C ESAREAN SECTTON"^- 

An Analysis of Five Hundued Consecutive Opeuations 


Edwin P. Daily, M.D., Chicago, III. 

INCIDENCE 

(From ihc Department of Obstetrics and Gynecology, University of Chicago) 

' I 'HE case.s analyzed in this paper are llie first 500 cesarean sections 
performed since the oiiening of the Chicago Lying-in Hospital in 
affiliation with tlie University of CJiieago. There were 8,871 babies 
delivered in the hospital weighing 1,500 gm. or over, from May, 1931, 
to September, 1934. There were 8,622 white women delivered in their 
homes by home deliver j-- services. Their pathologic cases were sent to 
this hospital: The hospital does not admit negro patients. 

The incidence of cesarean sections for the entire series (17,493) was 
2.86 per cent. 

The incidence of cesarean sections among the hospital cases (8,871) 
was 5.6 per cent. 

There were 39 operators for the entire series, no one of whom oper- 
ated upon more than 9 per cent of the 500 patients. The courtesy staff 
of the hospital, which consists of phj'sicians in private practice, oper- 
ated upon 24.8 per cent of the patients. Members of the Departmental 
Staff of the UnHersity of Chicago operated upon 75.2 per cent of the 
cases. 

TYPES OP OPERATIONS 

279 Laparotradiclofcomies 
182 Laparotraclielotoniies unci sterilization 
30 Porro cesarean sections 
8 Classical cesarean sections (4 sterilized) 

1 Vaginal cesarean section 
21G of the patients were sterilized 
112 Madlener technic 
74 Eeseetion of tubes (Adair technic) 

30 Porro sections 

MATERNAL ^MORTALITY 

The total maternal mortality for the .500 cesarean sections was 1.0 per cent. Of 
the five cases which died, two wore operations performed antemortem to obtain a 
living child from patients with tubercular meningitis. One M'as a decompensated 
cardiac case, in critical condition at time of operation. One death resulted from 

‘Presented at a meeting of the Chicago Gynecological Society, February 15, 1935' 
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55.8 per cent 
3G.4 per cent 

G.O per cent 
1.6 per cent 
0.2 per cent 
43.2 per cent 

51.8 per cent 
34.5 per cent 

13.9 per cent 
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postoperative intraabdoininal liemorrhagc from a bleeding omental vessel. The fifth 
death was the result of generalized infee,l.iou in a patient with endoearditia of long 
duration. 

AIORBIDITY 

Tlie standard as advocated by the American Committee on ^Maternal Welfare 
was used in calculating the morbiditj’' of these cases. Stander, in a recent article 
on morbidity and mortality, has used practically the same standard. Any patient 
with a temxieraturc of .38° C. (100.4° P.) or over recorded on am' two daj'S after the 
first twenty-four hours postpartum, oral temperature readings being made at least 
four times daily, is regarded as febrile. All deaths are included in the morbidity 
figures whether there was a febrile morbidity or not. 

Of the dOO cases 231 ncre febrile according to tiie above standard, or 4G.S per 
cent. (Average morbidity, Britisli Standard, for all cases delivered in liospital, 
15.4 per cent.) Twenty-three or 4.G ircr cent of the patients remained in the 
hospital longer than fourteen days. Of the 279 patients having .simple laparotracliel- 
otomies 49.1 per cent became febrile. Of tlie 182 patients having laparotrachelotomics 
and sterilization 38.3 iicr cent beeame febrile. The lower morbidity in the steril- 
ization group is explained by tlie fact that these operations wore mostly elective. 
Of the 30 patients having Porro cesarean sections, GG.G per cent became febrile. 
(Potentially infected cases.) Of the 8 patients having classical cesarean sections. 
75.0 per cent became febrile. The one vaginal cesarean section was febrile. 

Influence of Lahor on Morbiditij , — Of the 500 jiatients 1C2 or ,32.4 ))er cent were 
in hdior at time of operation ; 59.9 per cent of tlie patients in labor at time of opera- 
tion became febrile. Eighty-six patients wore in labor twelve hours or more, GG.,3 per 
cent of those became febrile. Seventy-six patients were in labor le.^s than twelve 
hours, 52.0 jier cent of these became febrile. 

Influoxcc of Ruptured Membranes on Morbidity . — Of tlie 500 patients 10.3 or 
20. C per cent had ruptured membranes at time of oiicration. Of the patients with 
ruptured membranes 02. 2 per cent were febrile. Forty-two patients had rujitured 
membranes for over twelve hours; 09.0 jior cent of these became febrile. >Sixty-one 
patients had ruptured meiiibranos for le.ss than twelve hours,- 58.3 per cent of these 
became febrile. 

FETAL :M0RTALIT1' 

There were 14 stillborn babio.s, eleven of whom were iireniaturo. Abrupt io 
])lacentae accounted for 12 of these deaths, placenta previa for one, and eclampsia 
for one. 

Seventeen babio.s, of which 34 were ]»rematurc, died in the neonatal period. 
Abruptio placentae explained six of these deaths, placenta previa two, congenital heart 
two, eclampsia one, hydrocephalus one (lived two and one-half months), primary 
atelectasis two, and cause of death was undetermined in three. A total of 31, or C.2 
per cent of the babies were lost. Of these 2.5, or 5.2 per cent were premature. 
.•\brnptin jdacentac or jilacentiv previa accounted for 4.2 per cent. (Average fetal 
mortality for all liosiiital delivenes of infants weighing 3,50n gm. or niorr. was 3.75 
per cent.) 

lxdicatioxp for oferatiox 

Manv patients presented multijdc indications for opeiation so that it was iiece..;- 
sarv to classify them according to the major factor in making the di-.-ision for opem- 
tion in each case. Contracted pelvis. 200 casi-s, or 40.0 per cent; prec<',lrim]isiu, 
44 cases, nr S.S iter cent: iilncenta ]irovia. 40 ca.scs, or S.fl per cent. Previons 
cesarean section (no otlier indication other than desire for sterilization or l!ircaton<-<! 
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rujtfuro of uterine scar of former operation), 30 cases, or 7.8 per cent; cardiac disease, 
.35 cases, or 7.0 per emit; aiiruptio placentae, 25 eases, or 5.0 per cent; dystocia 
dystrojdiy .syndrome, 22 C'lses, or 1.4 per cent; clironic nephritis, 20 ease.s, or 4.0 per 
cent; cervical dystoid.'i, 12 cases, or 2.4 jier cent; ee])1ialo]ielvic disproportion, 10 
cases, or 2.0 per cent; eclamjisia, 8 ease.s, or 1.0 jier cent; previous repo.atcd still- 
births, 8 cases, or 3.0 per cent; fibromyomas of uterus, 5 cases, or 1.0 per cent; 
elderly primiiiara, 4 eases, or 0.8 ])er cent; umbilical or ventral hernia, 4 cases, or 
0.8 per cent; diabetes mellitus, .3 cases, or 0.8 per cent; prolonged labor with uterine 
inertia 2, previous Dtiohrssen’s incisions and dilTicult deli\-cry 2, Bandl’s ring 2, pul- 
monary tuberculosis 2, tuberculous meningitis 2, tuberculous hip 1. Carcinoma of the 
cervix, hydronephrosis, transverse presentation, Gaucher's disease, brain tumor, pur- 
pura hemorrhagica, twisted ovarian cyst, and acute cholecy.stitis, one each. 


PUEA'IOTJS CESAHEAN SECTIONS 

Of the patients in this scries 144 or 28.8 per cent had a previous cesarean section; 
335 or 23.0 per cent had one previous cesarean .section; 27 or 5.0 per cent had two 
previous cesarean sections; 2 or 0.4 per cent had three previous cesarean section.s. 

The majority of the previous cc.sarean sections had been performed in other 
hospitals, many were classical, and in a few there was definite defect in the uterine 
scar. We do not adhere to the dictum “once a cesarean always a cesarean.” Of the 
144 patients with a previous cesarean section 104 or 72.2 per cent were sterilized; 
SO or G9.0 per cent of the 11.5 patients with one previous cesarean section were 
sterilized; 23 or 85.2 per cent of the 27 patients with two previous cesarean sections 
were sterilized ; 2 or 100 per cent of the 2 patients with th.rec prenous cesarean 
sections were sterilized. 

A patient is not sterilized with her fir.st cesarean section unlcs.« she is suffering 
from an organic disease which future pregnancies would aggravate. If a second 
cesarean is indicated and the patient and her husband request sterilization, it is per- 
formed. We advise that the patient be sterilized at the time of a third cesarean 
section. 


PREVIOUS STILUBIRTHS 

Of the women who had previously borne children 22.4 per cent had had stillbirths; 
43.2 per cent of the multiparas who had no previous cesarean section had had still- 
births; 45 had one previous stillbirth; 19 had two previous stillbirths; 2 had three 
previous stillbirths; 1 had four previous stillbirths. 

The majority of the previous stillbirths resulted from prolonged labors, dillicult 
instrumental deliveries and neglected cases. The indication for cesarean section 
in most of the cases wms contracted pelvis, but in a few cases cesarean sections were 
done because of the history of previous difficult deliveries and resultant stillbirths. 

PERIOD OF GESTATION 

Ten per cent were from forty-one to forty-four weelcs, 48.8 per cent were in the 
fortieth week, 34.4 per cent varied from thirtj'-six to thirty-nine weeks, and G.8 per 
cent were from twenty-seven to thirty-five weeks. 

The operations performed before the thirty-sixth week of gestation were uImo.st 
entirely upon patients having abruptio placentae or severe toxemia as indication.s. 
Although the fetal mortality is liigli in the group under thiity-six weeks’ gestation, 
it would have been higher watli delivery from below using bags or other methods 
of mechanical induction, etc. We feel that the maternal risk in an .abruptio placentae 
of any degree of severity is less when treated by cesarean section. 
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ANESTHESIA 

Our anesthetic of choice for laparotrachelotoiny is novocaine, one-half per cent 
used for local infiltiation. iledication. with morphine and scopolamine may bo used 
as the operation is started, because we believe there is little effect on the fetus if it 
is delivered within one hour, itore sedative may be given if necessary after the Ijaby 
is born. There were no fetal deaths in this series attributed to morphinism. 

Ethylene is used to supplement local anesthesia when necessary. Some patients 
in labor are difficxdt to control under local anesthesia and ethylene is the initial anes- 
thetic. Ether is added only when ethylene fails to relax the patient sufficiently. 

Eecently a few patients have been operated upon under avertin and local anesthesia 
when local alone was not thought .suitable. Too. few of these eases have been ob- 
served to draw any conclusions. Local anesthesia alone, .124 cases, G4.S iier cent; local 
and ethylene Go cases, 13.0 per cent; local, ethylene, and ether 8 cases, LG per cent; 
ethylene Go cases, 13.0 i)cr cent; ethylene and etlier 32 ca.se.s, 0.4 per cent; ether 
1 case, 0.2 per cent; avertin and local 5 cases, 1.0 per cent. 


FATAL CASES 

1. Mrs. L. G., aged twenty-four, grav. i, para i (Xo. S830G). Admitted Aug. IG, 
1033 when thirty-three weeks pregnant. In coma for five dny.s, critical condition. 
Ppinal fluid pressure G.OO mm. HjO, yellowish, Ross .Tones one-plus, 27 drops re- 
duce'! 0 c.c. Benedicts, cell count 23G ciiicfly lymphocytes. Neurologic diagnosis; 
tuberculous meningitis. 

Aug. IS, 1.033; At request of family an antemortem classical ce.sarean .‘••oction 
was done, delivering a 2;’)G0 gm. baby that is now living and well. Patient died 
four hour.s postoperative. No autopsy. 

2. Alls. E. A., aged twenty-two, grav. i, p:;ra i (No. G0401). Admitted July IS, 
1032 when thirty-seven weeks pregnant. Sputum jiositive for tubercle iincilli. 
X-rays showed far-advanced bilateral pulmonary tuborculosi.s. Temperature for 
eight days preoperative averaged 101° P. and pulse 115. Condition critical with 
rapidly developing symptoms of meningeal involvement. Patient irr.ational. 

July 2G, 1932; Low cervical cc.^arean section under a local nnesthelic. Baby 
weighed 2,795 gm. and survived. Patient became progressively worse. Inocula- 
tions of spinal fluid into guinea pig; tubercle bacilli recovered. 

Died Aug. G, 1932. ' Autopsy report; Gcncnilizcd miliary tuberculosis with 
tidierculous meningitis. 

3. Mrs. AI. G., aged thirty-six, jcira vi, grav. vii (No. 4SS31). Admitted .l:in. 30, 
I!t32 when thirty-two weeks pregnant comjdaining of shortne.'-s of breath, chronic 
cough, edema of extremities, extreme weakness. Blood jiressnre 184/112. Pulse 
10(1 to 110, blowing .systolic murmur. R.B.C. 2,<SSO,Or)0. Hb 50 per cent. Diagno- 
sis: Acute cardiac deciimpens.'ition with mitral lesions, secondary anemia, ehronie 
nephritis. Intravenon.s digitali.s theraiiy for six day.s. Feb. 4, 1932: .aOtt c.c. 
blood transfusion. Feb. 5, 1932: Low classitnil cesarean section with tubal Hg.n- 
tion under local anesthesia. Heart began fdirillating two liours later. Died of 
aeuto cardiac failure seventeen hours postoperative. Patliologist 's report: chroiii': 
rheumatic mitral endocarditis with miiral stenosis and recent organizing sub- 
acute vegetative eiulocarditi.--. Generalized hyjiertrojiby of the heart, ebroni'- 
passive congestion of tb.e lungs. Baby weighed 2,180 gin., died at age of two and 
oue-balf months of bronchial jmcunioni.a. 

4. Airs. J. 5., aged twenty-throe, grav. ii, p;vra ii (No. 4412."). Admitted .Inn. 13, 
1912 when ihirty-thrcc wcehs pregnant. Previous delivery three ye.ars ago else- 
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where by cesarcaji section after attempted forceps, vesicovaginal fistula followed. 
Generally contracted pelvis. Chills and fever with baclcachc for two days before 
admission. Urine loaded with pus. 

Diagnosis: Pyelitis complicating pregnancy. Temperature fluctuating between 
102 and 104.° P. for two weeks before infection subsided. Second two weeks of 
hospitalization temperature averaged 99°, imobably due to chronic urinary infec- 
tion resulting from fistula. 

Peb. 13, 1932: Low cervical cesarean section under a local anesthetic. Uterus 
and omentum adherent to anterior abdominal wall, many adhesions ligated and 
incised. Patient went into .shock twenty hours postoperative. Intravenous glu- 
cose and acacia solutions given while donor.s were coming in. Twentj'-five 
hours postoperative diagnosis of intraabdominal hemorrhage was made, laparot- 
omy done and omental bleeders tied. Patient died on operating table. Diagno- 
sis: Exsanguination anemia from small omental vessels. 

5. Mrs. I. 6., aged tweutj’-five, grav. ii, para i (No. 9750C). Admitted May 29, 1934 
when thirty-nine weeks pregnant with dy.^piiea on exertion, palpitation and edema 
of extremities. Khcumatic heart disease had been diagnosed earlj' in pregnancy. 
Medical diagnosis on admission: mitral stenosis and further pregnancies were 
felt to be contraindicated. 

June 1, 1934: Low cervical cesarean section and tubal ligation under local, 
avertin and ethylene anesthesia. Patient had been in labor two hours. Pro- 
longed septic postoperative course with peritonitis. O.xygcn tent used night and 
day for several wcck.s. Numerous blood transfusions and other supportive thcr- 
apy. 

July 27, 1934: Attempt to drain perisplenic abscess failed. Allowed to go 
home Aug. 14, 1934 at request of family although condition was very poor. 
Temperature had been averaging 99° for four days previously. Died at home 
Aug. 18, 1934. Autopsy diagnosis: Mitral steno.sis with recent vegetative endo- 
carditis, multiple infarcts of lungs and spleen, pelvic thrombosis, endometritis, 
paramctriti.s, subacute peritonitis with multiple adhesions and abscess formation. 


Ludwig, Pritz: Operative Treatment of Congenital Umbilical Hernia, Zt.scbr. f. 

Geburtsh. u. GynUk. 105: 308, 1933. 

Congenital umbilical hernia occurs about once in 6,000 deliveries. The xuognosis 
is always grave. Hernias vary in size from small protrusions to coniidetc even- 
tration. In German literature 125 cases are reported during the last fifty years; 
86 of these were operated and cured. Most cases arc not reported because tlic 
infants died either from operation or from conservative measures. The writer has 
opejated upon three infants within a few hours after delivery. One baby died, 
two were cured, one of which required a second operation because of intestinal 
obstruction many years later. Operation very soon after a delivery, performed with 
utmost sterile tcehnie, affords the most favorable chances; delay means infection. 

Geover Liese. 



A REVIEW OF TWENTY-SIX CASES OF EXTRAP ERl TONE Ai. 
(LATZKO) CESAREAN SECTION^^ 


James F. Norton, AAL, M.D., I'.A.C.S., Jersey City, N. J. 

(From, the Hargaret Hague MatcrnUy Eospiial) 
TH'R.EQUENTLY enough, one encounters on a general obstetric service, 
A patients long in labor, with a live baby, presenting part unengaged, 
or only fixed at the inlet, memliranes ruptured, having liad many vaginal 
and rectal examinations, perhaps with attempts at deliver^' vaginally, 
and either frankly or potentially infected, and in whom delivery from 
below MTlh satisfactory results for both mother and child are not to be 
expected. Termination of such a labor vaginally can be accomplished 
only b3* undertaking procedures which, from the standpoint of the fctiis, 
noil 3'ield either a severeh* traumatized infant or one with absolutely no 
chance of survival. 

So far as the mother is concenied, if one could proceed in the pres- 
ence of the above facts, and effect dclivciy b.v means of a cesarean sec- 
tion, and have no dread of subsequent sepsis, the solution would be 
eas.v. One would then have no further concern with the manj'’ dis- 
agreeable features and attendant technical difficulties of the alternative 
choice of a vaginal procedure; and the almost certain extensive trau- 
matization of the matenial soft parts and the depressing shock associ- 
ated with termination by the vaginal route would be circumvented. But 
in the tj*pe of case before indicated, can one proceed to use a trans- 
peritoncal approach to the uterus and feel reasonablj' sure that his 
efforts will not be thwarted l\v a subsciiuent fatal peritonitis? 

Anj' studj’ of the various statistical .survcA-s .shows clcaiB' that, while 
the operation laiomi as laparotrachelotojn^' or double flap, or a low 
cervical type of section is un question abl.v far safer, and should, in the 
verj* great majority of all ca.ses, supplant the old high classical type of 
operation, 3'et the same figures, jxist as unerringly', indicate that any 
transperitonoal operation in frankly infected or potentially infected 
ca.ses which have been long in labor does not yield uniformly satisfac*- 
toiy re.sults for the mother. Even vith the far wider use of the lower 
scgnicnt type of operation, the problem of peritoneal infection following 
upon cesarean section still remains a formidable factor in all <-ln.s«es 
of easts, and infinitely more so in the so-called frankly infected or po- 
tentially infected group. 

before the S'-ctlon of Obstetrics .'ir.d Gynccclops-. York Acfl'J-tny of 

M‘>Jlcinc, Januarj- l?3o. 
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One feels that if tlic field could be approached abdominallj", and the 
peritoneal cavity spared invasion, this would ofter our best method of 
procedure. It is generally conceded tliat tlie best results can be ob- 
tained, as far as i)rotccting’ the peritoneinn is concerjied, liy making use 
of a tj’ue extraperitonea 1 approach to the lower segment. 

We present here a .small scrie.s of 20 cases in Avhich we have utilized 
llie extraperitonea I type of operation following the technic a.scribed to 
Latzko and jioinilarized in New York by Jellinghaus. We are not 
offering tliis series with tlic idea of presenting any new facts concern- 
ing this operation, neither do we wish to go into any exhaustive theo- 
retical presentation conceniing its advantages. We arc concerned with 
only the presentation of the ob.servations and facts gleaned from our 
own experience Avith the operation. I will not discuss licre in any 
further detail the indications for, nor the advantages of, the operation. 
Neither will I set forth the technic, for all this follows closely that de- 
scribed previously by Steele^ and Burns.- The disadvantages cited by 


HECOUn OP CASES 
Table I 


NU.MBKR 

OF 

OASE.S 

A(JE 

rABlTV 

JIOi;j!.S IX LABOi: AVITII 

Rin>TURi;i) 

JIEMBKANES 

TOTAIi HOUI4S 
IX LABOR 

2g' 

Youngest 19.0 

p. 

20 

Shortest 15.0 (2) 

Sliortest 9.5 


Average 26.5 



Average 36.5 

Average 41.0 


Oldest 38.0 


6 

Longest 90.5 

Longest 94.5 


Of tlic 26 cases. 6 occurred iu inulti^ravidas. Of tliese 0 cases, 2 liad oalv uEortions. 
and no labors at term. Of the remaining 4 cases, one was a para vi, gravida vii, witli 
membranes ruptured tliii'ty-eiglit Lours and in active labor forty-three hours. She was 
admitted to the hospital after an attempt at delivery with forceps in her home under 
ether anesthesia. Blood pressure 190/110, preeclampsia. The fetal heart was lieard 
immediately before operation. A stillborn fetus was delivered by Latzko section. 

A second case, para ii, gravida iii, in active labor for forty-eight hours with rup- 
tured membranes for an uncertain length of time. Her first labor, complicated by 
eclampsia tiud terminated by forceps, resulted in a stillbirth. Her second labor was 
induced by bag insertion, and resulted in another stillbirtli. In her third labor, a 
normal living baby wa.s obtained by section. 

The third case was a para i, gravida ii. First labor 16 months previous, terminated 
by foreex)s. Tliere were extensive iierincal lacerations, with repair; was in bed for 6 
weeks following her repair. I’his labor began with ruptured membranes; she was in 
labor for twenty-one hours, with membranes ruptured for the same period of time. 
Live baby. 

Fourth case, para ii, gravida iv, had one aboi-tion. Her first labor was terminated 
with forceps at term, stillbirth; second labor, forceps with neonatal death in twenty- 
four liours. This labor began with rujjtured membranes, and after forty-one hours, 
section performed and live baby obtained. 

Table I, showing the average len'^th of ^iinc with ruptured membranes as ."'d.;) 
hours, and the average lengtli of labor as 41 hours?, indicates that the operation was 
not undertaken in this series until it became very evident that, with a long trial of 
labor, no progress could be hoped for. 

Of the 26 cases, 16 had ruptured membranes longer tluin the average period of time 
(36.5 hours) ; 14 cases had an active labor longer than the average length of time 
(41.0 hours). 

The case in labor 9.5 hours had ruptured mcmbi-anes for over twenty hours. 
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Table II 


NUMBER 

OF 

CASES 

TYPE OF 
FEIiYlS 

ENUA(JE.MENT 

NUJIBEK OF 

VAGINAL 

E.\'.VMlNATIONS 

NU.MBER OF 
RECTAL 

E.VA.MINATIO.N.S 

26 

Xornial 1 

Ahnorm.Tl 25 

Tos 0 

Xo 2G 

0-3 

1-22 


There ^Yas but one nonnnl pelvis in Ilie entire group (case of placenta previa, 
previously bagged), who developed an intrapartum temperature of 1 03.8° F. In all 
cases there is noted either a definite “flat pelvis,” or “generally contracted,” or 
“generally contracted flat” pelvis or a “ccphalopclvic disproporlion.” In no case 
■svas engagement of the presenting part present before operation. 


Table III 


Frcopcratii:c Mo/lndity and Complications : 

8 cases had temperatures from 90° to 100.3° 

0 cases had temperatures from 100.4° to 103.8° 

1 attempt with forceps and ether outside of hospital 

3 cases were bagged 

1 placenta previa 

2 cases had medical induction 
1 adenoma of thyroid 

4 preoclampsia toxemia 

13 of the 2G cases had a preoperative or intrapartum rise of temperature. Five cases 
had tompeniturcs from 100.4° to 103.8° F. 

While the other preoperative complications arc listed in this table, they in no way 
figured in the indication for tho oficration, except the one case of ;ittcmptod forceps 
outside tiie hospital. 

The case with placenta previa was a marginal t^Tic of implantation, bagged, which had 
a temperature rise to 303.8°; in labor twenty-nine hours with membranes ruptured 
twenty-eight hours. 


T.vble IV 


XtJXtnEB TJ.mtONL.AL BL.VnDKIt AVLiaVtiL 
ANKSTHK-SIA OE CAVITY INMCKKU TIME I'OU 

OPERATOnS OPENED OPEP.ATION 

20 Sjiinal 23 4 Yes 9 Yes 2 ofi-CO ruin. 

Spinal and 

Ether 2 Xo 17 No 24 

XO, and 
Ether 1 


Tho spinal anesthesia used in the 23 cases was 100 mg. of novocaine crj-.^tals. In the 
two wheiT ether n:is ;iddcd to the .spinal .inesthef ic, the limi* l■0Il^IJlIll•d from 

tho administration of the anesthetic to the completion of the operation was too great 
to expect continued elTectivenc.s.s from the spinal anesthesia. 

The ])critoneal cavity was inadvertently opened in 9 cases; these will be disctis'^ed 
iti detail in the subsequent table. 

The bladder was injured in 2 case.=. In one case the opening was rejutirod at the 
time of oj>cration by purse string suttire. The other case, on the second postojterativ,? 
dnv, developed .a urinary fistula through the abdominal incision, vdiich healed 
laiieously on the twelfth postojienitivc day. 

The fifty-five to sixty minuto.s rtH^uired for tiie perfoimaiii’.' of th>‘ op-iatiim are u"! 
considered unduly long when it is remembered that these arc the first cases of this 
t^i-pc coming out of our institution. 


TOTATi 

NEMBEP. 

OE 

CASEit 
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])raelicii]]y all coiniiicnlai.ors, mid .suininari/ed by Burns, are: (1) Pos- 
sibility o£ opening the peritoneum, and i.bus defeating the purpose of 
the operation. (2) 33anger of injury to eitiicr the ureter or bladder. 
(3) .Difficulty of ])erformance and the length of time consumed. 

Tablk V 

Peiutonear Cavity Oceked 9 Cases 


MKMHIUXKS 

UTlP'l'nU FD 

ACTIVE 

niaiTEST 

l’O.STOI'EUATIVE 

noons 

J-AllO)! TEMPEKATUUK 

I’UESE 

UESI'IltATIOK 

35.5 

47.0 

99.2 

96 

26 

90.5 

45.0 

99.0 

92 

38 

28.0 

72.0 (!ii)prox.) 

100.4 

114 

16 

25.0 

24.0 

100.4 

96 

22 

70.0 

94.0 

3 03. 2 

92 

26 

CO.O 

G2.5 

101.0 

100 

22 

72.0 

21.0 

99.6 

112 

22 

3S.0 

41.5 

99.4 

104 

20 

17.0 

34.0 

100.4 

100 

24 
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I will attempt to demonstrate that, in tliis small scries, we obtained 
wliat we consider better results from botli maternal and fetal stand- 
points than we would liave dared hope for with any other method of 
procedure, and that the objections above cited do not seem valid. 

i\Iay I add here that the observations and conclusions included in this 
paper represent not alone the thoughts of the author but rather the con- 
sensus of all the operators from whose services the eases embodied in 
this i-cport are taken. 

TABI.E vm 

^LvaERNAL Morridity akd Mortality 


NUMBKR 

OF 

CASES 

XO. OF 
GASES 

MORBID 

AVERAGE XUJfBER 

OF DAYS MORBID 

DAYS IX IlOSriTAL 
rOSTOPERiVTIVE 

DEATHS 


26 

18 

4 dtiys 

15 longc.st 

Shortest 12 (2) 
Average 19 

Longest 33 

None 



Oi tlie 20 cases operated upon, 15 liad a marked postoperative course. 

The standard of morbidity used ■was a rise in temperature to 100.4.° F. on any 2 
readings following the first twenty-four hours on patients having their rectal tem- 
peratures recorded every four hours. 

Four days was the average length of the morbid course in these 15 cases. 

The longest postoperative stay was thirty-three daj'S, in the case with the urinarj- 
incontinence. 

There were no maternal deaths. 


CONCLUSIONS 

1. Obstetric problems may present themselves which can be adequately 
handled only by an abdominal type of delivery. 

2. Infection of the peritoneal cavity, which is the chief deterrent in 
the utilization of the abdominal route, may be avoided, and a satis- 
factoiy maternal and fetal outcome anticii)ated, in a very high iier- 
eentage of eases by a true cxtraperiloncal aiiproach to the lower uterine 
segment. 

3. The objections to this type of ojicration; namely, (a) invasion of 
the peritoneum, (b) bladder injury, (c.i length of time consumed in 
the performance, should not be considered insurmountable difhcultic.s 
for the obstetric surgeon. 

4. Our experience with the inadvertent opening of the peritoneal 
cavity seems not to justify the statement that it defeats the purpose of 
tlic entire oi.’oration. 

5. With the Latzko t.vpe of operation at his command, the obstetric 
surgt'on may still perform the ce.sarean section with safety for both 
mother and child in many eases otherwise be.vond his reach. 

Grateful nclcnowlrdfrrm'nt J.c hcraby intitlc to lira. S. A. Coycrovf- :<ti(1 I’, O. 
anil tiiv late Dr. J. A- Biniler, for perntlf-alon to use- the from tlwir f '■rvU-‘--. 

RETERENCre 

(1) Siede. JC. B.; A^f. X Oust. A Gvxr.n. 19; 747. mr.C. f2) 

Am. .1. Oust. & Gyntc. 19: 759, ICCO. 
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Tim THERAPEUTIC VALUE OP LOAV-DOSAGE IRRADIATION 
OP THE PPJ'UITARA" GLAND AND OVARIES IN 
FUNCTIONAL iMENSTRUAL DISORDERS'"' 


Cjiaulks Mazeu, i\I.D., and Louis Si‘ITZ, Jk., ALD., PiiiijAdeldiiia^ Pa. 

(From the Department of Gynecology, Mount Sinai Hospital) 

TN THIS purely clinical presentation of the subject, we stiidioirsly avoid 
* discussion of the controversial problem of tlie mcclianism whereby 
small doses of roentgen rays enhance functional activity of the ovaries or 
any other gland of internal secretion. AVc wish, however, to clarify our 
conception of the teian ''x-ray stimulation” very often emplo.ved .synony- 
mously with the term “low-dosage irradiation.” Thej’- connote an in- 
crease in cell activity without evident microscopic changes in structure, 
produced by a dose onlj' sliglitly greater than the one employed in ex- 
tensive diaguostic ])roeedures, nevertheless .sutlicient to excite changes in 
the equilibriiim of the cell constituents. That, the secreting elements of 
glands may hypcrfunction cr undeiTunction without evident alterations 
in cell structure is strikingly illust.rated by the absence of histologic 
changes in the islands of Langerhans in some cases of hyperinsulinism 
and in nearly JmK of the dia])etics who come to autopsy. It, therefore, is 
apparent that biochemical factors alone, such as cell permeability and 
arrangement of electrons, atoms, and molecules, often determine the de- 
gree of cell activity. 

The phenomenon of cell stimulation should not be confused, however, 
with that of cell irritation. The latter, according to Lehmann,^ is the 
summation of oft-repeated stimulation and eventually leads to destruc- 
tion of the coll. “True stimulation,” he states, “is present when after 
a small dose of rays or a small number of repetitions there occur phe- 
nomena of functional stimulation not followed by inverse effects in the 
irradiated gland.” Restoration of ovarian function and of menstrual 
periodicity through lov/-dosage irradiation of the pelvis, therefore, is 
evidence of true stimulation in contradistinction to the improvement m 
genital function that occasionally follows destiaictive irradiation of 
pituitary or adrenocortical adenomas. X-ray effects short of cell injury 
are not demonstrable by the instruments at our disposal. They manifest 
themselves in the form of accelerated function. 

SELECTION AND CLASSIFICATION OF THE CLINICAL JIA'i’EalAL 

In this study we merely present the summation of our observations on 
the effects of a given dose of roentgen rays on the menstrual cycles of 

iRead .at a meeting- of the Obstetrical Society of Phiiadelpiiia, March 7. 193.7. 
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normal, amenorrlieic and melrorrhagic women, followed nj) for jicriods 
averaging over two years. The patients were earcfully examined to 
exclude factors not directly related to pituitary and primaiy ovarian 
deficiencies as the responsible agents for the menstrual disturbances. The 
possible presence of an early pregnancy was eliminated liy physical ex- 
amination and, when necc.ssary, iiy means of tbc standard liiologie tests. 
Cured or improved patients who received simultaneously, witli or soon 
after x-ray treatment, some form of organotherapy are excluded from 
this study on the assumption that the latter may have contributed to the 
good results. Patients who failed to respond to combined roentgen ray 
and endocrine therapy are, on the otiicr hand, included in our list of 
failures because of our conviction that the endocrine products were not 
res])on.sible for the lack of ro.sponsc to the irradiation. We have also ex- 
cluded from our .statistical study those patients whose follow-ui) period 
is less than a year and, from our list of cures, those who failed to re.si)ond 
within two months after termination of treatment. Adherence to these 
rigid requirements, set up as a guard against erroneous dedmhions, .iusli- 
fics the presentation of this report because the literature on the subjciq, 
lacks these elements of security against too hasty and unfounded conclu- 
sions. 

Of the 102 patients comprising the study, 51 had pronounced amen- 
orrhea; 21 had menstrual periods (with or without prolonged or ex- 
cessive flows) at intervals of six to thirteen weeks; 13 were definitely 
metrorrhagie in type; (5 had excessive tlows at normal intciwals; 5 had 
short and scanty flows at normal intervals; and the remaining G were 
mcnstniating normally but were sterile for no accountable reason. 

DOSAGE AXD TECHNIC 

The treatment of the I'iitients wi.s entrusteil to three roentgenologists who. by 
agreement, employeil n uniform dose and tcehnic. The patients reeeivod three weekly 
exposnro.s of the pituitary gland and ovaries. The teelinie. cmjdoyed is describisl 
by one of them (Edeiken-) ns follows: “In the patient of average size, the Icehnieal 
faelor.s are. 127 K.V., ,1 14 inch distanee, .I M.M. aluminum tilter for to o 

minutes. This i.s equivalent to Ttg to 12Vl» i>er eent S.E.B. or nO-SO U. This dosage 
is varied aei;ording to Hie size of the abdomen and the thieknesK of the nbiloniinal 
wall. . . . The eentral ray [in the jutuitary c.xjiosnrc] cntcr.s just tibove. and posterior 
to the midpoint of a line drawn between the outer canthus and the external auditory 
ennal.” In nearly half of .nir patient.^, tlie pituitary gland ami the ovaries were 
tre.ated .simultaneously; in the. other.';, the exi'osure.'; were made allcrnntingly at three- 
to four-day intervals. The results are approximately th.e sa.nic in both groups of 
patients. 

Five of the fifty-tine rimenovrlieje patients with definite evideiu'e of ndipo-Oigenital 
dysfropliy nveived jdtnilaty irnidiatitm alone: three v.ere ;ijid two faih'd 

to respond. Four jiatienls suffering from tlie ai.ienerrhen. of jirimary hytuigonadisiu 
were treated by irradiatititi of the ovaries :.lone: two were eared xitid tie:- riindition 
of the other two remained '.int'hangcd. I'nh it is eeitain that the ir.eiis'rtml disturb- 
anee is dui' to .\ primary hyp'igimadi.-m, the pituitary I>o-iy a.s well .as the o-.rifie-. 
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should Ijc trciilod. Trriidiidiojt of tlio ])itiiil;iry (rliiiid uIotip, even in frank casos of 
adi posoj^cnit.al dyst.i'ojdiy^ will j)rol)al>ly prove to he less ('fTofitive in a larger group 
of ])ationt.s. 


SAlOS'l'Y OF liOW-nOSAGK IKUADIATIOX OF 'J'llli; OVAUIES 

No roentgenologist fears loAV-dosagc irradiation of tlic ])i1nitary gland, 
since experience with intensive treatment of ])itiiitary adenomas has 
shown how resistant the normal elements of the gland are to x-rays. The 
profession, as a whole, and roentgenologists, in particular, are reluctant, 
hoAvever, to cxjmse the ovaries even to mild irradiation heeause of the 
reports of Frank® and others that the temporary amenorrhea of some 
patients had become permanent as a result of sucii treatment. In men- 
tioning these untoward effects, the authors unfortunately fail to state 
the respective age of the patients and the doses employed — factors of 
great importance. It is possible, moreover, that these partly amenorrheie 
women would have lai)sed into a state of permanent amenorrhea ndthout 
the use of x-ray t.reatment. It is evident, therefore, that possible harmful 
effects can he determined more accurately through studies of the men- 
strual rhythm of regularly men.struating women sfib.iccted to ovarian 
irradiation of similar dosage. 

For this purpose Ave have carefully recorded for a peifod of nearly 
three years after low-dosage irradiation of the ovaries and pituitary 
gland the menstrual cycles of eleven regularly menstruating Avomen, six 
of Avhom Avere sterile Avithout apparent cause and five of AA'hom com- 
plained of hypomenorrhea. In non& of them was the menstrual rhythm 
affected hy irradiation in doses within the limits indicated above. This, 
in our opinion, is sufficient clinical proof of the safety of the procedure 
and discounts definitely the impression of harm A\Iien occasionally a 
partially amenorrheie Avoman incidentally passes into a more permanent 
state of amenorrhea folloAAung loAA^-dosagc irradiation of the ovaries. "We 
have encountered this sequence of events in only tAvo of sixty-nine par- 
tially amenorrheie Avomen thus treated. "NVe must, nevertheless, remem- 
ber that the margiir betAveen the safe and harmful dose is probably lim- 
ited. Variation in dosage should, for the present, not exceed that em- 
ployed in the treatment of our patients. Further evidence of the harm- 
Icssness of the pi’ocedure is the fact that seven of eleven of our amenor- 
rheic patients, aaIao had received more than one course of x-ray exposures 
at intervals of three months, Avere restored to normal menstimal peri- 
odicity, and that in none of the remaining four Avas the condition there- 
by aggravated. 

One of the six regularly menstruating but functionally sterile AVomen 
subjected to irradiation bore tAVo healthy children. Another one is 
near term of pregnancy. The hypomenorrliea of the five in the group 
of eleven Avas not improved by the treatment, confirming our impres- 
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sion that the cause of hypomeiiorrhea lies in the lack of responsiveness 
of the uterine mucosa aud that the condition is independent of the pitu- 
itaiy-ovarian mechanism. 

In the category of regularly menstruating women, unaffected adversely' 
by x-ray treatment, we may include six patients who menstruated with 
clocklike regularity but had, for a long time (nearly five years), either 
excessive or prolonged flows. Examination of endometrial tissues ex- 
cluded the presence of intrauterine patholog>* other than varjnng degrees 
of hyperplasia. The six patients were followed up for periods averag- 
ing nineteen months. In none of them Avas the menstrual rliythm dis- 
turbed as a result of the roentgen-ray treatment. Three of the six Avero 
cured, 2 Avere iinproA'ed, and t he condition of one remained unchanged. 

From the study of the records of these seventeen regularly menstruat- 
ing Avomen, avc may conclude that x-ray exposures in doses Avilhin tlie 
limits outlined above do not interfere Avith the rhythm of the menstrual 
cycle and that fertility in those Avho desire and can bear children (six 
of the group of seventeen) is, at least, not loAvercd by the procedure. 
We may also infer that the dysfunctional menorrliagia of cyclically 
menstruating Avomcn is, to a large degi'ce, controllable by this measure. 

EFFECT ON AMENORRHEA 


Of the 51 AVomen in this group, 3 had never menstruated (])rimai'y 
amenorrhea), 12 had no menstrual iieriods during the year preceding 
treatment, and 35 liacl menstruated at intervals of four or more months 
but less than tAvclve months. The aA-orage duration of the disturbance 
for the entire gi'oup Avas 5.7 years. Twenty of these patients had re- 
ceived prior to the use of roentgen rays some form of organotherapy 
Avithout relief. 

Only one of the three patients Avith iirimary amenorrhea responded 
and has been menstruating at intervals of four to five Avccks for a 


pciiod of a year. The intensive organotherapy she received months be- 
fore the x-ray treatment may haA’c contributed to the result by increas- 
ing the groAvth and vascularity of the uterus. Twent^'-tAvo of the forty- 
eight Avomcn Avith secondary amenorrhea have been menstruating regu- 
larly for periods of one or more years, aA*craging 2.3 years; four iin- 
jiroved in the form of increased menstrual frequency; sixteen failed to 
respond; and the remaining six conceiA-ed too soon (one to three months) 
after the roentgen ray therajn* to enable us to evaluate its effect on 
menstrual periodicity. Four of these .six women have b(‘en inenslniat- 
inti rcanlarly for periods averaging three yeai-s since the Avoaning of 
tlieir infants. Pregnancy in these four patients undoubtedly contributed 
largely to the subscspieut reestablishment of normal menstruation. Tavo 
of the six remained amenonlieic despite the stimulus of pregnancy. 

TAvenly-thrce (49 }ier cent) of forty-scAen amenorrheie Avomen have. 
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of slightly more than two years for the group, witliout the stimulus of 
iiitercurrent pregnancies, a'hcre is no othei- agent at the disposal of 
the profession, capable of producing this result with so little trouble 
and expense to the patient. One of the sixteen patients who totally 
failed to respond to treatment was presumably made worse. The inter- 
vals between ]mriods became even longer than before treatment. Nine of 
the fifty-one amenorrhcic patients received one or two additional courses 
of roentgen ray treatment aft, or the first course of three exposures failed 
to produce more than slight improvement. Five of these nine fully re- 
sponded to the additional (’xi)o.sin’cs and are included in the group of 
twenty-three cures. 

EFFECT ON OLIGOMENORRHEA (MODERATE DEFRAY IN MENSTRUATION) 

Twenty-one iialients had menstrual intervals of six to thirteen weelcs. 
This irregula.rit,y connotes a milder form of ovarian deficiency, whether 
primary or secondary, than frank amenorrhea and yields more readily 
to treatment. The average duration of the menstrual disturbance for the 
entire gi'oup was 7.2 years. Nine of the group had received organo- 
therapy without relief prior to the roentgen ray treatment. Bight of 
the twenty-one patients in this group have been menstniating regularly 
for periods averaging nineteen months since the treatment was given; 
six showed either slight or no improvement; one was presumably, ad- 
verselj’’ affected by the treatment and menstruated thereafter at longer 
intervals; six who were jireviousby sterile conceived so soon after the 
x-ray exposures (one to three months) that the immediate effect on 
menstrual periodicity cannot be gauged. They have been menstruating 
regularly, however, for an average period of two years since the wean- 
ing of their infants. Excluding these six from our calculation on the 
assumiition that incidental pregnancies contributed to the eventual estab- 
lishment of noimal menstrual periodicity, the percentage of cures in 
the group of fifteen patients was a little over 50 per cent. Two of the 
patients required additional courses of treatment, given in three months, 
before a cure was accomplished. 

EFFECT ON DYSFUNCTIONAL UTERINE BLEEDING ( METRORRHAGIA) 

Thirteen women of childbearing age suffering from metrorrhagia of 
average duration of twenty months were subjected to low-dosage irradi- 
ation of the pituitary gland and ovaries. All of them had previously 
received organotherapy without relief. Ten of these thirteen patients 
fully responded and have remained well for iieriods averaging 2.8 years. 
One improved and two were not benefited b^^ the treatment. 

The greater response (80 per cent) of dysfunctional metronliagia of 
the childbearing age than that of amenorrhea confirms our conviction 
that metrorrhagia is a symptom of a milder form of the same endocrine 
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defect. Ill dysfunctional inetroiThagia tlie lutein pha.se alone is de- 
fective or totally alisent. whereas in amenorrhea the ovarian follicle, 
the predecessor of the corpus luteum, is likewise functionally deficient 
and fails to produce enough eslrin to rebuild the dismantled endome- 
trium of the previous cycle. With this concept of the mechanism of 
the two seemingly opposing symptoms (an excess and an absence of 
uterine bleeding), we can readily understand why the same agent is 
helpful ill both and more effective in the former. The only exception 
to this formula is the occasional case of hypcrhorinonal amenorrhea, a 
condition wherein the uterus is incapable of resjionding to a normal or 
even excessive supply of the follicular hormone. 

EFFECT ox ASSOCIATED STERILITY 

Sterility was either a primaiy or an associated factor in the ma.iorit.y 
of the 103 patients treated. Thirty-eight were married to fertile mates 
and had no discernible cause -to account for the sterility other than dis- 
turbances of the menstrual rhythm, lilightcen of the thirty-eight con- 
ceived and gave birth to healthy infants; two arc pregnant at this time; 
one aborted before an ultimate .successful pregnancy; and another one 
aborted and subsequently no longer desired pregnancy. We may infer 
from these figures that correction of the menstrual defects was conducive 
to pregnancy in half of the functionally sterile woman. A few of the 
women not desiring pregnancy conceived involuntarily. There was a 
total of twenty-.six live births and three abortions in the irradiated 
patients. The percentage of abortions is not larger than in those treated 
by other measures, though considerably larger than that curi'e.nt in 
normal women. The tendency of women .suffering from menstrual dis- 
turbances and genital hyjiojilasia to abort is well known. 

EFFECT ox PRIMARY DYSMENORRHEA 

Fourteen of the 102 patients .sub.icctcd to low-dosage irradiation liad, 
as an associated symptom, varying degrees of primary dysmonorrliea. 
This is a rather low incidence in a group of jiatients, tiie mnjoi-ity of 
whom presented definite evidence of genital hypojilasia. Wo must re- 
member, however, that the majority of these patients presented the stig- 
mas of pituitary deficiency wherein dy.smenonjiea, despite the associ- 
ated genital liypoplasia, is rarel.y, if ever, a ]»romincnt sym])tom. Dys- 
menorrhea usually occui-s in the primary hy])ogonadal type of women in 
whom the associated instability of the autonomic nervous sy.steni is ap- 
])arently the major factor in the causation of menstrual jiain. Five 
of the fourteen patienl.s were ndievod of dysnien(»rriu*a when normal 
menstniation was reestablished; two were rilieved by preunanev that 
followed soon after irradiation; tlie dy.^menorrhea of the remaining 
seven was not- affectcsl de.sjjite the fact that fully six of tlu-m were re- 
lieved of the associated menstrual irregularity. 
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Twciit3’'-t}iree of foify-scven women suffering from severe amenorrhea 
have been mensirnaling regularly williout the stimulus of incidental 
pregnancies for periods a.veraging 2.3 years following low-dosage ir- 
radiation of the ovaries and. pituitary gland. 

Eight of fifteen women suffering from a. milder form of amenorrhea 
(oligomenorrhea) likewise were restored to normalcy without the aid 
of incidental pregnancies. 

Ten additional patients of the twelve who conceived soon after x-ray 
treatment liave been menstmating rcgularlj' for periods averaging 
2.5 years. 

Ten of thirteen patients of childbearing age suffering from dysfunc- 
tional metrorrhagia of long dui’ation were cured bj’’ one course of treat- 
ment. 

Associated sterility was relieved in twenty of tlie thiily-eight women 
who had no ascertainable cause to account for the condition other than 
menstrual disturbances. 

Piimary dysmenorrhea was an associated symptom in fourteen of 
102 patients treated. Five of the fourteen were completely and per- 
manently relieved ndthout the aid of incidental pregnancies. 

The menstrual rhythm of seventeen regularly menstruating women was 
]iot disturbed by the x-ray treatment. Seven of eleven amenorrheie 
women responded after a second or third course of treatment given 
at intervals of three months; the condition of the remaining four was 
not aggravated by repeated exposures. It is assumed, therefore, that 
the x-ray treatment was not responsible for the aggravation of the 
amenorrhea of the two patients Avho had received only single courses of 
treatment. Twenty-six healthy children were boim to women who had 
received the treatment. The.se data indicate that the procedure is 
hannless. 
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The authors state that they could find only two cases of primary cancer of the 
hymen reported in the literature. Their patient was a forty-eight-year-old woman. 
Pathologic diagnosis: Epithelioma. 
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BLOOD LOSS DURING CESAREAN SECTION 

William J. Diegioiamk, j\l..D., and Einvix P. Daily, iM.1L, 

CrncAGO, 111. 

(From the Department of Obstetrics and Gynecology, the University of Chicago, 
and the Chicago Lying-in Hospital) 

A KNOWLEDGE of the amount of blood lost diii'hig delivery is 
vciy often of great importance, as Ihc immediate and fuliirc man- 
agement of the case frecpiently depends on the volume of the hemorrhage. 
Reports of the average lilood loss vary markedly, which might be ex- 
plained in part by the methods used in the determinations. 

Various comments on the amount of hemorrhage, especially iljc clotted 
mixture of blood and amniotie fluid in the suction bottle, during cesarean 
section focused our attention on this problem. The solution to this prob- 
lem involved an exact determination of the grams of hemoglobin lost at 
operation and the conversion of this flgurc into cubic centimeters of 
the patient’s blood. 

Schmid gives an extensive summary of the work that Ims been done in de- 
termining Itic blood loss at delivery. The figures in most of these report.s are based 
on the measnrement of the blood caught in a basin. Another method involves the 
weighing of all blood-stained linen, washing out of the blood and weighing a second 
time, the dilTcrcnco between the two rejiresenting the blood loss. A tiiird mctliod 
is the determination of the patient’s hemoglobin before and after dcliv(!ry, assuming 
that the differenee represents the blood loss at delivery. 

Williams, in 1919, concluded that the usual blood loss during spontaneous delivery 
ranged from 100 to :!00 c.c. His method was to catch the Idootl in a basiti ami 
measure it. 

Calkins reported th.'it in 90 per cent of his patients tlio blood loss at delivery 
was le.ss than 000 c.c. Tlie average amouiu was 179 c.c. in 800 c.'iscs. He also 
measured the blood caught in a Ijasin. 

The method of catching the blood at the time of delivery frctpiently 
doe.s not give the true value for the blood lost from the patieiit’s circula- 
tion. Dieekmanu and Wegner liavc noted that during labor there iire 
varying degrees of blood concentration, which may he inlcnsifled by an- 
c.sthesi;i. Therefore, the blood lost at delivery, if c.xpressed in terms of 
hemoglobin concent I’at ion taken before the on.sct of labor, mtiy be more 
tlnin the volume indicate.s. Tlii.s jihenomenon may explain cmnain cas'-.s 
of shock, postpartum anemia or jnierperal infection. A postpartum 
hcmoclilution with blood h.ss within normal limits indicates the fallacy 
of estimating the hemorrhage by determining the. differences in liemo- 
globin eoncontration. 

9C1 
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METHOD 

A^'cnoiis blood was obtaiiioil from Uic pntiwifc boforc dcOivciy or, if possible, before 
the onset of labor. TJie licmo^^lobin was dctcrniincd as arid laanutin. A 1 per cent 
standard w.'is made from a solution wiiicli contained Ul.S gtn. of hemoglobin i)cr ]00 
c.c. as dotcrminefl by tlio oxygen capacity niclliod. Ten grams of sodium citrate 
wore placed in tlio .suction bottle to prevent coagulation. All sponge.s were put in a 
basin which, contained 1,000 c.c. of 0.1 N hydrochloric acid (10 c.c. of concentrated 
acid in 1,000 c.c. of water) and allowed to soak. Tlic sponges were rinsed thor- 
oughly in the above solution and wrung out ilry by Imnd at the end of the opera- 
tion. The solution from the sponges and from the .suction bottle wore mixed together 
and made up to the nearest convenient mark for dilution (viz., 2, .100, 4, .500, 0,000). 
Ten cubic centimeters of this solution were diluted further in n volumetric flask 
until it could be matched with the standard. 

Tlic following ease may be cited as an example : 

Patient C., No. t)1075. Ilemoglobin 12.50 gm. ])or 100 c.c. of hlood. The solu- 
tion amounting to .5,150 c.c. was diluted to 5, .500 c.c.; 10 c.c. of this were diluted to 
200 c.c., or 20 times. The standard was set at 20, and the unknown reading was 26. 

~ X 0.00138 gm. = O.OOIOGI gm. per c.c. 

5,000 X 20 X O.OOIOGI gm, = 11G.8 gm. hcmoglohin hlood loss. 

X 100 = 930 c.c. total blood loss. 

12.5G 

The ordinary laparotomy pad, consisting of six layers of gauze and measuring 
8x16 inches, will hold 150 c.c. of blood; one measuring 16 x IG inches will hold 
300 c.c. of hlood. 

We were able to recover 87 to 90 pci- cent of the bcmoglobin from a known quan- 
tity of blood. If the sponges were rinsed once and the rinsings added to the 
solution, wo were able to recover 98 per cent. Our results, therefore, arc at least 
10 per cent too low. The use of a wringer and the determination of the hemoglobin 
from the iron content would simplify the mctliod. 

Gatcli and Little used a somewhat simihir method in determining blood loss from 
various types of operations. They reported the blood loss in terms of the patient s 
blood, but did not determine the hemoglobin loss or the patient’s hemoglobin. There 
wore four hysterectomies in their scries, with a hlood loss ranging from 210 to 
310 c.c. 

Our figures for tlie blood loss in cesarean sections, forceps and episiot- 
omies, and spontaneous deliveries arc given in Talile I. The number oi 
operative and spontaneous deliveries is very small. The amotmt of the 
blood loss is so variable due to the many factors accompanying delivery, 
tltat a study of a large scries of cases would be of no particular value. It 
is ob^dous, as 5VOuld be exitected, that tlic minimum blood loss occui’s with 
spontaneous delivery. The cesarean section series is large enough to 
warrant some generalizations. Tlie wide range and oeca.sional excessive 
blood loss are noteworthy. 

The average blood loss for all the cesarean sections was 546.7 c.c., and 
the range was 170 to 1,410 c.c. Pour cesarean sections were perfomed 
for placenta previa, with an average hlood loss of 597.5 c.c. and a range 
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of 235 to 080 c.e. Tlic blood loss m tliose eases Avas due lo the bleeding 
fvoni severed sinuses in the lower uterine segment. A low cla.ssical cesa- 
rean section would obviate this complic.ation. Three cesarean sections 
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METHOD or DEEVERV 



AMOl/isj. Oi iUjOOl/ JiUbb 

C.C. 

OESAREAX 

SE'CTIOX 

rOr.CETS AXD 
EPI.SrOTOMY 

sro.v- 

TAKEOr.S 

Less than 100 


1 

4 

TOO- 190 

3 

4 

3 

200- 290 

o 

4 

3 

r.on- r.oo 

4 

3 


‘100- 409 

4 

1 


odd- r,oo 

I 

o 


Odd- (100 

0 

1 


70d- 700 

3 

0 


soo- soo 

0 

1 


000- 000 

2 



3,000-3,000 

1 



3,100-3,300 

1 



1,410 

1 



Number of patients 

20 

35 

8 

Average per case 

uSS.O 

.342.3 

lOG.S 


were performed for abniptio placentae, with an average blood loss of 
7G3.3 c.c. and a range of 440 to 1,410 c.e. including the hemoglobin con- 
tent of the clots. The amount of blood Avhich may be lost in a cesarean 
section performed by an experienced surgeon is astounding. None of 
the staff rcali'/.cd that the blood loss was more than TOO c.c. in seven out 
of twenty operations. 

TABur. IT 



JN'DIO.ATIOXS roa 
I..VrAROTRACHr.I-OTOMY 


Itl.OfiD BOSS 

nr..\io- 

nE.M.ATO 

.VTrMDKR 

DATE 

nEMOfii.oin.N- 

CT.OltlK 

CRIT 



AKD VOIA'ME 

(?M./300 

- Tf _ 

83330 

riaeenla previa 

11./20/33 

135 gm. 

33.7 

43 


12/ 2/33 

OSO c.c. 

8.4 

2S 



12/ 7/33 


8.8 

31 

83101 

Aliruptio j)laeentae 

13/18/33 

354.4 gtn. 

3.4 30 c.c. 

10.0 

3] 


800 c.c. blood tr.ansfusion 

11/23/33 

0.0 

20 



31/27/33 

10.0 

32 



3/ 7/34 



47 

83120 

Tout r:icf 0(3 pelvis 

10/30/33 
31/ 1/.33 

31G.8 gni. 

0.30 C.C. 

12.G 

0.5 

2G 



11/ .8/33 

0.0 

27 



11/21/33 


0.0 

31 



2.'27,.'34 


32.1 

♦ ft 
f — 


Tlie duration of labor prevhm.s to the cesarean section .seems to he a 
factor in the amount of blood loss. FifJeen of the operations were per- 
formed hefoiv the onset of labor or within the lij-st leu hour.^. with an 
avorace blood loss of G24 c.e. In tiA'c operations in Avhicl'. the dnnition 
of labor was over ten honns. there was an nvera.ee blood lo-' of 2-Tr> c.c. 
It is obvious that there should be less blood loss after sevend honrs of 
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labor bccansc tlic lower uteiuiic segment is more atteimaled, the vessels 
are compressed, and the nterns is more irritable, thus contracting more 
rapidly after delivery. 

The baby becomes a factor only when it weighs less than 2,000 gm., 
with a blood loss of 440 c.c., or over 4,000 gm., Avitli a blood loss of 
592 c.c. 

Data Jbr several illustrath-e eases are given in Table II. Hemoglobin 
and hematocrit determin aliens made 72 hours or more after delivery 
give a more reliable index of the blood loss than those made immediately 
after delivery. Erythrocyte counts at any time arc of much less value 
than a proper liemoglobin and hematocrit delei'inination, 

COMiM7-:XT,S 

The following conditions and faclons predispose to an exces.sive blood 
lo.ss during delivery: 

1. A marked anemia due to the lack of sufficient erythrocytes for a 
proper clot. 

2. Prolonged labor because of partial atony of the uterus. 

3. iilultiparity — usually after the fourtli pregnancy, because of faulty 
contractioji of the utcnis probably due to fibrosis or other changes ii7 
the uterine wall. 

4. Overdistention of the uterus from multiple pregnancy, abnormally 
large baby, or polylij’^dramnios because of partial atony of the uterus or 
of the surface area of the placenta. Adair and Thelander have demon- 
strated a positive correlation between the area of the placenta and the 
weight of the baby. 

5. Episiotomy or laceration of the cervix, vagina or perineum. 

6. Improper management of the third stage of labor. 

The blood loss may be kept at a minimum by (1) allowng sufficient 
time for the separation of the placenta, which usually occurs within one 
to six minutes after delivery; (2) by the expression of the placenta from 
the lower uterine segment or vagina, using the contracted uterus as a 
piston, and (3) by ijijecting pituitrin intramuscularly after the expul- 
sion of the placenta. 

The following additional conditions predispose to an increased blood 
loss during cesarean section : 

1. Placental site underljdng the uterine incision. 

2. Rapid delivery of the infant, preventing proper contraction of the 
uterus. 

3. Tears resulting from an inadeejuate uterine incision. 

4. Elective operation and those performed early in labor. 

Pituitrin should be injected into the uterine muscle after the head of 

the iiifant is delivered, and then after two or more minutes the remainder 
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of the baby should be slowly extracted. Tliirs the uterine muscle will 
liave time to accommodate itself to the tremendous decrease in the size 
of the cavity, and the amount of the hemorrhage will thereby be lessened. 

The amount of the blood loss must be correlated with the patient’s 
weiglit and with lier hemoglobin concentration. It is obvious that a 
blood loss of 1,000 c.c. from a patient weighing 50 kilograms and having 
a blood volume of 4,000 c.c. is of more serious import than the same 
amount from a woman weighing 70 Idlograms, with a blood volume of 
5, GOO c.c. Furthermore, if the patient has an anemia or already has 
lost blood, an additional hemorrhage, even though not excessive, may be 
.iust enough to use up the last reserve of hemoglobin and death may re- 
sult. Dicckmann and 'Wegner have demonstrated that although the 
average increase of the blood volume at term is 23 per cent, it is not 
sufficient to enable the jjregnant woman to withstand a large blood loss, 
as is stated in many tcxtboolcs. 

At the beginning of our study estimates of the blood loss by various 
observers were generally 100 to 700 c.c. below the actual amount. Later 
the difference between the estimated and determined amounts became 
much loss. Thus, tliis study was of considerable importance in toacliing 
our staF to estimate blood loss accurately, and also made them “hem- 
orrhage conscious.” 

sraiJiARY 

1. A method for accurately determining the blood loss during de- 
livery or operation is described. 

2. Tlic average blood loss in a spontaneous delivery was 107 c.c., in 
the delivery by force])s and cpisiotomy 342 c.c., and in the cesarean sec- 
tion it was 539 c.c. 

3. Certain factors and conditions govcniing the blood loss are dis- 
cussed. 

4. ^Methods arc described for the matiagemeiit of the third .stage of 
labor, for dcliveiy through the natural jtassage, and also by (’.csavcaii 
section. 
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TBE TR]3ATi^I]DNT OF AT3BUPa'10 PLACENTA^- 


John A. McGtakk, M.D., P.A.C.S., akd “W. Bensox Haker, M.D., 
F.A.C.S., PuiLAEErAniiA, Pa. 

(From the J)aimrtinen( of OhutrArics of the St. Ar/nes Jlospilal) 

pvIJRING recent years a very laudable interest has been shown in 
efforts to reduce maternal mortality rates. Unfortunately, a reduc- 
tion in mortality f]-om all causes cannot be hoped for. However, certain 
conditions offer ripe fields for improvement. Abruptio placentae, with 
its accompanying 40 to 60 per cent maternal mortality, is an outstand- 
ing example. This fact, together with our experience in connection 
with three recent cases of abruptio placentae, all ending fatally for 
both mother and child, has .stimulated this presentation. 

The etiology of abruptio placentae is based purely on theory. All 
writers stress traumatism, endometritis, diseases of the ovum, emotional 
states, and toxemia. It is quite possible that we must look to the early 
development of the placenta for the real underlying cause. This em- 
biyologic factor may quite possibly be a paucity of anchoring villi, so 
t,hat the placenta is from the very beginning only loosely attached to 
the decidua basalis. Such a placenta, particularly wheti subjected to the 
additional pathologic changes that so frequently accompany late gesta- 
tional toxemia, would naturally be expected to separate from its uterine 
attachment. It is gcnoinlly believed to be more than a coincidence that 
a high jiercentage of infarction is found in the placenta in cases of 
gestational toxemia. Unquestionably, a placenta that is the site of 
large infarcts is less firmly attached to the decidua than is a nomal 
noninfareted placenta. Furthermore, it lias recently been suggested that 
in the formation of placental infarcts certain toxic substances derived 
from the splitting of the proteins of the placenta are passed into the 
maternal blood stream. Although it has not as yet been proved, it is 
quite possible that among these toxic substances may be histamine, which 
Hofbaucr has shown, v^ill reproduce the exact pathologic and clinical 
picture of abruptio placentae in pregnant animals which i)ossess pla- 
centas whose structure is similar to that of man. Whatever may be the 
exact relationship between the two conditions, it is unquestionablj^ true 
that the majority of severe eases of abruptio placentae occur in associa- 
tioir with late gestational toxemia. We .stress this point because of its 
importance in connection with the treatment of abruptio placentae. 

The signs and symptoms of abruptio placentae are so avoII known that 
they need not be repeated here. Rather we vdll take time to discuss 

‘Bead at a meeting of the Obstetrical Society of Philadelphia, .Tamiary 3, 1935. 
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cerUiiii factors in connection with the pathology of this condition, and 
the effects of these pathologic changes upon certain of the i)hysiologie 
functions of the uterus. The first step in the sciiaration of the ]ilacenta 
is lieinorrhagc into the decidual portion of the ])lac(‘nta. This Iicmor- 
rhage, small at first, raiiidly increases in amount and so forms a retro- 
placental hematoma Avhich further dissects the placenta from the uterine 
wall and so constantly opens additional blood vessels and blood spaces, 
thus increasing the rctroplacental hematoma and causing jiressure and 
irritation of the uterine muscle. This pressure of course is exerted 
equally in all directions hut its greatest effect will be manifested in the 
direction which offers least rc.sistance to its ])assing. This may he into 
the uterine muscle itself, into the depths of the placenta and so toward 
the amniotic sac, into which it may ruptui’c (rarely), or between the 
uterine wall and fetal membranes and so finally reach the internal os, 
from which point the blood may escape into the vagina. * As a result of 
the initation of the uterine muscle, the uterus is usually thrown into a 
state of tetanic contraction which is maintained until fatigue of the 
muscle fiber.s I’esults in a .secondaiy relaxation. During the stage of 
tetanic contraction the blood vessels and venous sinuses at the site of 
the placental separation are compre.ssed and further blood loss consid- 
erably retarded or even stop])ed. With the onset of fatigue and the re- 
laxation of the uterus thiosc ve.ssels and venous sinuses again open up and 
more blood escaj)es, Kegardless of the direction in wliicli the main 
quantity of blood may bo forced, there is always a considerable amount 
of blood forced into the uterine wall between the muscle fibers and in 
.some eases enough is s(iueezc'd through the wall of the nt(‘rus to appcsir 
as ])etoehiac or even liematomns under the serous coat, iiaroly enough 
may he forced through the uterine wall to ru])ture into the abdominal 
cavity. Such extrava.satioiis of blood info tlio myometrium were called 
{fiaecntal a))oploxy by Couvelair. l.,et us consider the effcj-t of thcs(; 
extravasations xiinm the jibysioiogic functions f)f liie uterus. As al- 
ready stated, the irritation of this blood throws the uterus into a state 
of tetanic contractiou. Such contractions greatly diminish the cxjH*11ing 
])roperties of the uterine muscle so that the progrcs.s of labor in such 
cases is markedly retarded. That this lei.-inic contraction is distinct from 
the ordinary \Uerinc contractions of labor is ])^‘oved by the s\iperimposi- 
lion of rhythmical labor pains in a ntoms which is cftnstanlly and eon- 
linnonsly in this st.nte of tetanic contraction. As the blood is squeezed 
into the myomelrium it distends the wall of the uterus :ind sejiar.ites 
the muscle fihei'S, and .so izreistly interf»-res wit)! the function of r.-- 
tr.'jctility. It is this function which enables the uterine wall lo elo-c 


down and 5>-duee 'he uterine cavity as the contents of the ijti-nis an* 
]i.'isseu out. itito and ihnnigh the birth canril. This xunclion fs, therefor'-, 
of great importance In the contnfi of blecdinv tnKtpartnm. - 

nyiently, with the function of retractility gret<t|y diminished or ev.-n eosn- 
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pletely lost in abruptio placentae, postpartum hemorrliage is the natural 
setpiel. Ill the normal uterus the functions of contractility and re- 
tractility are so closclj’’ coordinated as to be practically indistinguish- 
able. They are, however, separate and distinct functions, as avas well 
illustrated in one of the cases reported in this paper, where the uterus 
remained in a fair slate of contraction following the delivery of the 
child, but remained larger in size than is nomal, thus indicating the 
loss of retractility. 

In the final anal3’^sis there is but one object to be considered in the 
treatment of abruptio placentae, namely, the prevention of further 
blood loss and the restoration of matenial blood volume. To best attain 
this object, however, a great number of related factors must be taken 
into consideration; thus the parity of the mother, the stage of preg- 
nanej^, condition of the fetus, condition of the cermx, and the clinical 
evidence as to the amount of blood already lost, are all of great impor- 
tance. However, the factor that we desire to stress in this paper is time. 
The hemorrhage of abruptio placentae is so difficult to control because of 
the inaccessibility of the source of the bleeding. Furthermore, in those 
eases in which all or a large part of the placenta becomes detached, the 
amount of blood lost maj’- be great within a veiy short time. In such 
a case with rapidty developing signs of profuse hemorrhage, prompt 
and energetic treatment is called for. Suitable blood donors must be 
obtained as quicldy as possible and immediate cesarean section performed 
so as to prevent further blood loss. If necessaiy, a transfusion maj* he 
given before laparotomj’- is performed, but where the patient’s condition 
warrants it, better results are obtained bj’’ withholding the transfusion 
until the hemorrhage has been controlled. Such cases do not give 
us a great deal of concern as to the form of treatment to be used. Our 
judgment is most taxed bj-^ those cases that are undoubted^ abruptio 
placentae but in which the patients show but little clinical evidence of 
blood loss. In these patients the question comes up whether to em- 
ploj’^ conservative measures in the hopes of being able to deliver the pa- 
tient bj’- the vaginal route or to use the more drastic cesarean section. 
It is this type of case in which the time factor becomes of great impor- 
tance. In a multipara, with w^ell-dilated birth canal and no dispro- 
portion, where labor is alreadj’- in progress and advancing rapidly, one 
may well delaj’^ active interference for a reasonable length of time. In 
such eases the blood pressure, cardiac and re.spiratory rates, must be 
watched very closely, together with the other clinical signs of internal 
hemorrhage. As soon as the cervix becomes sufficiently effaced to be 
readily dilatable, manual dilatation w’ith prompt delivery bj^ version 
or forceps should be undertaken. Immediatety after the delivexy of 
the fetus, the placenta should be expre.ssed and the utex’us and vagina 
firmly tamponed with dry gauze. Pituitrin and gynergen, together with 
hemostatic serum, should be administered to assist in the contraction and 
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retraction of the nteras and to increase the coagulability of the blood. 
Blood transfusion may also be required in such cases. In a ])rimipara 
with undilatcd birth canal and in all cases with disproportion or those in 
which labor is not progressing ra])idly, immediate ce-sareau section will 
give the best ultimate rc.sult. It is not safe to permit any woman in 
whom a diagnosis of abruptio ]daeentac has been made to remain un- 
delivered for any considerable length of time, even in the absence of 
clinical evidence of profuse hemorrhage. Tn such eases, even though 
the patient may show little or no evidence of continuing blood lo.ss, there 
is no reliable way of telling how much blood has been squeezed into 
the myometrium, and eonscqucntly no way of predicting how this myo- 
metrium will be able to function when the uterus is finally emptied. Tn 
these cases, cesarean section is by far tlic best method of treatment, since 
it permits us directly to insjicct the utenrs and to detennine accurately 
the extent of myometrial damage. If sufficient extravasation of blood 
has oecuiTcd in the myometi*ium, as would in the opinion of the oimrator 
tend to prevent the matting together of the muscle fibers and the over- 
lapping of mxiscle bundles, and to prevent ]U'oper retraction of the 
uterus after it is emptied of its contents, then coincident hy.stercctomy 
is indicated. Tn those cases where hysterectomy is not done the uterus 
should be firmly tamponed with gauze before suturing. Blood trans- 
fusion, injection of pituitnn directly into the uterine muscle, apidica- 
tion of cxtenial heat, elevation of the foot of the bed, administration of 
cardiac stimulants, and all other supportive measures arc used as in- 
dicated. Tt is our feeling, therefore, that, delivery by the vaginal route 
in ca.ses of abruptio placentae is warranted only when delivery is actu- 
ally. immediately impending or may be promptly accomplished by the 
use of an obstetric maneuver. Tn all other cases cesarean section is in- 
dicated and should be looked u])on as the only logical method of treat- 
ment. rather than be considered radical obstetrics. 


CASE REl’ORT.S 

Casc 1. — Mr.*!. IJ. L., Ufjod forty-tv.-o, vii. j'crioil hi'jz.nn 

.Tamian* 30. Jlor progicnicy procccilcil Tinrnvilly aiitit (ln! morning of Oc.loln'r 7, 
at wliidi time .slio wn.*; about tbirty-nipht week.' prernant. AV>out 0:00 ?li<’ 

tu'jian to linvo Inlior pains, and Fnon after their onset she suffered a severe htneinrit- 
iiifr pain in tiic lower .abdomen and bei;an to Ideed from the v.apina. This bleenir." 
eontinued and her physician was called about 31:00 /..it. Upon his arrival h<- found 
that the patient had lost eousi<lerable blood externally and showed ovideiirr- of adiii 
tionnl internal hcj)ior.-!ta"e. Xo fetal hc-rirt sound*-' eonbl !>•• heard .and feta! move- 
ments \%i-re not felt. Imnied.-ate lio'pitalir.ation %va.« advised but the patient r'-fn-e.]. 
Her bleediuft Coil*. inucd and fin:dly the di-ator paekt-.] her v.'i'rin-.iUy. Th.ii, lioweier. 
faib'<5 to eontrol her bliHaline:. lf*‘t condition U’-'amo ra.pidly v.or-.-, unt?! rt n-it 
j'.M. when tiio doctor insisted ijpon her i:!'i.ni; to u hoipit.'d. The jecjer.t 
admitted to the Maternity pejmrtir.er.t of fit. Ilospita! 7 •j-n j’.tt., nri- 

eon-S:’! 0 '.is. in ['Tofouad slio--k. a.r.d ^iraetieally jjcr t< mjertiture- -.va*. sub- 

normal. h.er skin cold and elvitumv. The ut^'rai v,a® ;:r<-:;t!v ddite;;.;*'-!. I'iobal'.r, t-.n-l 
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tJio fetal parts ditTiciilt to jjalpatc. fefal heart tones or fetal movements could 
he elicited. Vaginal examination eliminated the presence of jdacenta previa and 
confirmed the diagnosis of ahruptio jdacentae. The patient was immediately treated 
for shock by the application of external heat, elevation of the foot of the bed, 
firm bandaging of the cxtremitie.s, and the use of cardiac stimulants. An intravenous 
injection of glucose and saline was admini.stercd and blood taken for typing and 
cross agglutination. A transfusion of 500 c.c. of citrated wliolc blood was given 
immediately and prepaiations were made for cesarean section. Tlic patient reacted 
only slightly. She became semiconscious and the pulse could again be palpated with 
difficulty at the wrist. Itealizing that the case was a desperate one, we resorted to the 
only source that offered anj’ ho[te of saving her life. Ether and oxygen were admin- 
istered but she stopped breathing and additional restorative measures, including 
adrenalin given directly into the heart muscle, had to be resorted to. Itespiration was 
again established and a second attempt made to administer an anesthetic, with 
exactly the same results as before. With great difficulty respiration was again re- 
established, but the patient’s condition was so bad tliat she died before even a 
local anesthetic could be used. 

Commerd . — The time limit for any effective form of treatment had been reached 
long before this patient was admitted to the hospital. 

G.\se 2. — ^R. L., aged twenty-eight years. Patient had late gestational toxemia 
three and one-half years ago. Labor was induced at the seventh month and patient 
was delivered of a stillborn fetus. Subsequently, complete studies were made on 
the basis of which it was decided that she might safely become pregnant again. 

Her last menstrual period began April 30, 1934. She progressed normally until 
early in November when her blood pressure rose to 140/90 and her pulse rate in- 
creased to 120. Urine showed a heavy trace of albumin. 

At 8:00 A.M., on December 4, the 2)atient was seized with severe, constant pain, 
in the lower abdomen. Slie had no vaginal bleeding. She was sent to the hospital 
immediately. Upon her arrival she was having intermittent x>ains but the uterus was 
boardlike and did not relax between pains. A diagnosis of abruptio placentae was 
made and a consultation held. Blood studies showed no evidence of severe internal 
hemorrhage. Her blood pressure remained at 140/90 and her pulse rate at 140. 
She showed no evidence, whatsoever, of shock. Because of these facts and because 
she was definitely in labor, it was decided to wait for spontaneous delivery rather than 
to operate. However, comxdetc i)rcpaTations were made for cesarean section, should 
the patient’s condition require it. A suitable donor was kept in the hospital in the 
event blood transfusion might be necessary. 

About 8:00 p.m., on December 4, the patient delivered herself of a stillborn fetus 
which was immediately followed by the expulsion of the placenta and several fairl)' 
large blood clots. She war, given :tn anijiule of X’ituitrin and one of gynergen and 
showed no abnormal bleeding. However, the uterus did not retract but remained 
practically the same size as it had been before deliverj-. The uterine cavity and vagina 
were, therefore, tiglitly packed. The patient seemed to be in fair condition. With- 
in a few minutes, however, blood started to ooze through the packing. A blood 
transfusion was started immediately and the packing was removed and the uterus 
and vagina repacked. These measures, together with intravenous injection of calcium 
gluconate and intramuscular injection of parathormone, failed to Stop the bleeding. 
The patient lost ground very rapidly and died on the table. 

It is noteworthy that at no time following the deliver}', in spite of repeated doses 
of gynergen with massage of the uterus, intrauterine irrigation of hot saline and 
repeated packings, did the uterus contract; it remained essentially the same size as 
before delivery. 
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The otiteonie of this ouse rather imlicates that our .judgment was faulty in not 
resorting to cesarean section imnu'diately upon the patient’s admission to the lies- 
liital. 

Cask 3. — Mrs. A. 11., aged twenty-one. Pregnancy normal throughout, until she 
went into labor .at term. Had normal labor jmins from •} :00 I’.M. until 11:00 I’.M. 
Then had a very severe pain in lower abdomen and noticed violent fetal movements, 
followed by comjdete cessation of fetal movements. Her jiains continued through- 
out the night, but no progress wa.s noticed in her labor. Her physician finally decided 
to send her to a hospital, tihe was admitted to the Maternity Department of Ht. 
Agnes Hospital at 10:00 a.m., Dec. 12, 10.3.3. Examination immediately after 
admission revetded a tetanicidly contracted uteru.s, through which the fetal parts 
could not be palpated. The presenting part w:is not engaged. The cervix was thick 
and undilated. There wa.s no v:iginal hlwHng but the patient sliowed clinical signs 
of internal hemorrliage. The uterine contractions were occurring at intervals of 
tlircc minutes. A diagnosis of ahruptio jdacentae was made and prompt treatment 
instituted. Hlood transfusion wa.s done and eesare:ni section st:ir(ed ;if r.M. 

About two-thirds of the idaeenta w;i8 found to he detached and the uterus was filled 
with old blood clots. Because of the condition of the myometrium, siiprav:iginal 
hysterectomy was porfonned. Tlie p:itienl was in bad condition tbrougliout the opera- 
tion and died ju.st after she was removed from the ojiemting table. 

Comment . — Too much time was irllowod to clap.se between the scpar:dion of the 
placenta and the emptying of the uterus. 3'his wonmn, a jirirnipara, should have lunl 
a cc.snrc.an section twelve hours earlier. 

.SUMMAUY 

The Irealiiicnt of ;ibru])ti() itlaeciitae oftPA-s a ripe field for intprove- 
ment iti its maternal mortality rate. 

The po.ssible relationshij) between late go.slational toxemia and ahruptio 
placentae is discussed. 

The ])atbology of .'ibvujitio placentae and tlfo ebauges in the physiologic 
functions of the uleras in this condition, are con.sidered. 

A ]de:i is made for e.arlicr resort to eesiircan section in cjiscs of 
ahniplio placentae. 

tPOO ItlTTKSHOrSK 800.00'. 


Baa.iu and Both: Non-Surgical Parturition in Three Casc.s of Prematarc Partial 
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STUDIES IN ULUTATHIONB 


I. Totaij and Keduckd Gdutathione, Oxygen Content and Capacity, 
AND CEiiL Volume oi-' Blood in Nonpregnant and Pregnant 
WOM15N, With Special Reference to the 
^’ oxEMIAs OF Pregnancy 


Fred W. Obeeet, Ph.D,, and B. B. Woods, M.D., Io^YA City, Iowa 

(From Ihc department of Ohnlclrics and Gynccotogy , State University of Iowa) 

R ecent evidence indicates tliat glutalluone may be intimately con- 
cenied in intracellular oxidation because of its faeility for taking 
up and liberating hydrogen. Tliis substance is present in both the 
reduced and oxidized forms in various tissues and in red blood cells, 
but not in the plasma. 

In vdew of Rodenacker’s^ findings that the oxidizing power of blood 
and presumably of the tissues decreases slightly toward the end of 
normal pregnancy, and in eclampsia fails far below the normal level, it 
seemed that blood glutathione studies combined "with exj^gen content 
and capacitj’’ determinations in such individuals might give valuable 
information. Deficient oxidation has been cited by Hochenbeehler' as 
the cause of the lowered bicarbonate reseiwe of the blood in eclampsia, 
and Stander,® in discussing the significance of increased lactic acid of 
the blood in eclamptic Avomen, argued that Avhatever theory ultimately 
explains the etiologj^ of this disease, decreased or deficient oxidation 
must be taken into account, since he considers this phenomenon the most 
fundamental yet discovered. 

The purpose of the present study Avas to determine the concentra- 
tions of reduced and total glutathione, the oxygen content and capacity, 
and the cell volume in the blood of nonpregnant women, in normal 
Avomen during pregnancy, labor and the puei'perium, and in individuals 
suffering from the toxemia of late pregnancy. 


SUBJECTS and methods 

Blood was obtained from 66 ■women, of wliom 30 were nonpregnant (student 
nurses and patients on the gynecologic ward with no evidence of disease), 18 were in 
the late weeks of normal pregnancy, 10 were in labor, 10 '^vere puerperal (four to 
ten days after delivery) , and 18 •were patients with toxemia of late pregnancy (8 had 
eclampsia) , 

The blood was dranm anaerobically under oil without stasis, and was analyzed 
immediately for total and reduced glutatliione, oxygen content and capacity, and 
cell volume. Samples were taken both early and late in labor from each of the 
ten parturient women in order to ascertain the effect of the anesthetic, ethylene with 
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jiir or oxygen. Cord blood was drtuvn nearly yiinultaneously with the maternal ‘:|u,'ei- 
men. The blood from the other group"; waa obtained while the individual tvas at rest 
(u.sually in bed) some hours after the ingestion of food. 

Tlio glutathione was detenuined by the method of Woi'dwanl ami FryA according 
to whom the only blood constituent to interfere i.« thioneine, which, by their estimate, 
would inoduce an error of approximately 'A mg. per <'ent in the glutatliione values. 

Tlic cell volumes were determined in duplicate tising the I’lass and llourke'' 
hematocrit tubes’‘ rotated at 3, 200 r.p.ni. for thirty minut(!S. 

The oxygen content and eai>acity were deteimincd by the niuuometric method of 
Van Slykc and Xcill.c Tlic gas apparatus and tedinic of Van Slyket were use!. 


Kk^ueis 


GEUTATHIOXE 

Tlic Jivernge vtiliic.s for total and reduced glutathione in noniireg- 
nant, jiregnant and ^nirlnricnt voincn, and in those Avith the toxemia of 
Lute pregnancy, show minor varititions (Tabic 1), while the total glnta- 

Taulb I 

Tiik AviinAor. Valtiks of Total axd HEnncr.n CLtrr.tTnioxK CoxorXTRATio.v (mo. 
I’ER 100 C.C, Blood) ’'ATtu Oxygkx Coxtlxt axd CAPAcrn' akd Cell 
Volume roit Tin: A'Aniot;s Guour.s or Patiknt.s Snnuri) 


! 

xo. 

or 

rrs. 

' 

cell 

VOti- 

U>tK 

oiunwTHioxE ! 


OXYOEX 


souun; or matiiuia:. j 

I 

IlE- 

DUCED 
MO. Tc 

1 TOTAT. 

|mo. 9? 

IX j 

KEDuerm- 
FORM 1 

cu.v- 

TEXT 

VOL. 

c,\r.\c- 

ITV 

VOL. 

SATC- 

tUTIO.X 

Xonprognant ! 

to 

40,0 

3S.r. 

42.1 

01.0 j 

8.3 


31.3 

Lute prcgnnncy j 

IS 

.3S.5 

no..'t 

43.0 

on.s ! 

S.2 

IG.O 

40.4 

Tn early labor before ! 
anesthesia ! 

10 

30.4 

33.1 

3S.C 

J 

91.0 1 

i 

0.2 

17.2 

33.3 

Ill late labor during cx-l 
pulsion of fetus 

10 

40.G 

37.0 

! 40.8 

j 

\ 

1 

13.3 

JS.n 

72.G 

Ford Mood j 

10 

02.;") 

.10.3 

nr,.s 

00.‘J 1 

12.0 

23.1 

3L0 

Postpartum (4 to ,10 
day.*;) 

10 

: 37.4 

40,0 

1 47.1 

1 

83,0 1 

i 

7.1 

IG.n 

43.0 

Toxemias of preg- j 

10 

30.7 

30.7 

1 

8.1.4 i 

11.3 

IS.t! 

G3.2 


nancy* ! i ! i i i 


*Kour pnllf-nts with 'x;l!>tiinsla six with nr'ncnnvulsivi; toxemia — .See T.'i1)li-' 

11, A and n. 


tliionc is slightly increa.sed in tlu; inicrjicral group. The nnig<‘ oi 
vnlnc.s among toxemic ]tatiouts, including Ihosc with cclanpisia (Tahlc 
11), was considerably greater tluin in other groups. The redueod gluta- 
thione concentration in nonnal individuals usually w:is more than SO 
I>c*r cent of the total, but occasionally fell below this figure. 

As compared with tbo fh-st stage of labor, jirior to administration of 
the ane.sthetie, blood taken at delivery showcil an im.Tca.s-.- in the tiveragt- 
total glutatliione from 3S.0 to dO.S mg. ]>er <-ont ttss.vualed with imTcases 
in coll vtdntne from IJO.-l to -I0.(i per <*' n! and in oxygen eaji.'ifity from 
IT.2 to 18,0 volume per cent. Jf'mce tin" eban‘ge.s are, jiroportifin:;! and 
in the stum; direction, it is assumed lh:it they are du** to tlic idood '-‘'in- 

by I’scKfAt* »*'' V/r-f:!/!; 
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ccnlration wliicli is laiowii 1o occui- Diidcr aDC.sIhcsia late in labor. In 
])aticnts four to ton days poaipnrhim the iota] glutathione had in- 
creased from an ante])ariuin avo-age of 43,5 to 47.1 jng. per cent, even 
though the oxygen capacity Avas practically unchanged. 


Table II 

Individual Data on Patient.s With Toxemia or Late Prtonanot 

A — Dclax'I’Sia 


case 

NO. 

CELL 

VOL. 

clutamiione 

; OXYGEN 

HEDUCEI) 
MG. % 

TOTAL 
MG. % 

PER CENT 

IN REDUCT.D 

Tonyi 

CONTENT 
A’OL. % 

CAPACITY 
A’OL. % 

SATURA- 

TION 

% 

17 

34.2 




13.3 

14.8 

89.8 

77 

38.2 

18.7 

29.0 

C4.0 

14.4 

17.3 

83.2 

so 

39.9 

33.0 

40.2 

82.0 

12.9 

38.2 

70.8 

84 

39.0 

51.G 

62.2 

83.1 

9.4* 

19.0 

49.0 

8G 

34.2 

34.S 

39.5 

88.1 

lo.G 

17.2 

90.6 

87 

37.2 





13.3 

16.4 

81.1 

92 

31.0 





12.2 

14.3 

85.4 

93 

41.0 

— 



16.8 

20.9 

80.4 

Aver. 3G.9 

34.0 


■Eoli 

13.0 

17.3 

78.8 


*Conv. twelve hours pi-cvlous to drawinsr of blood. Had received morphine. 


B — Nonconvui-sive Toxemias 
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441 

461 

731 

771 

821 

75 1 

79t 

811 

851 

K 

30.2 

52.3 

31.3 

33.3 

38.1 

45.8 

T4'2 

57.3 

36.9 

39.4 

43.1 

53.3 

88.3 

91.3 

84.8 

79.4 

88.4 

86.0 

11.6 

8.8 

13.0 

7.6 

7.8 

8.4 

16.7 

7.8 

36.4 

,4.6 

39.7 

36.0 
17.6 

19.2 

38.4 

12.2 
37.9 

20.5 

19.0 

16.8 

58.8 

55.0 

73.8 
39.6 
42.4 

68.8 

93.3 

38.0 
84.2 

27.4 

Aver. 40.5 

38.2 

44.0 

8G.4 

10.3 

37.8 

58.1 


tPreeclampsia. JNephritic toxemia. 

Note: The oxygen content of venous blood in patients with eclamp-sia is very 
much higher than in normally pregnant women. Glutathione values among the Pr®B" 
nant women wltli toxemia are more variable than among the normally pregnant 
women, ev’en though the averages in the two groups arc about the same. 

Cord blood, having an average oxygen capacity of 22.1 volume per cent 
and a cell volume of 52.5 per cent, showed a total glutathione value of 
55.8 mg. per cent, which represents approximately the same amount of 
glutathione jier unit volume of cells as in the maternal blood. 

OXYGEN CONTENT AND CAPACITY 

The oxygen content of venous blood was more valuable than any 
of the other constituents, although it Avas fairly constant among the 
nonpregnant and the normally pregnant, representing approximately 
50 per cent saturation. Early in labor the percentage saturation rose 
sli^’htly to 53.3 per cent, but by the time of delivery it had increased to 
72,6 per cent, probably due largely to the oxygen administered Avith the 
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aiieslhetic, altliough llic increased rate and deplli of respiration may 
liavc ])ceii accessory factors. After delivery it returned in four to seven 
days to a low average level of 43 i)er cent. 'I’lie cord blood was only 
51.9 per cent oxygen saturated, i)rol)abIy because its oxygen eoiitent is 
Tiiaiutaincd at approximately the mateiaial level even tbougb its oxygon 
cai)acity is markedly increased by the high level of hemoglobin concentra- 
tion. 

It is notcwortiiy (Tabic JI-A), that the oxygen content of the blood 
from eelam])tic patients is very much higher than in normal pregnant 
women, the blood being from 70.S to 90.6 per cent satui-ated with oxygen, 
except in Ca.se 84 in which the sami>le was obtained twelve bom's after 
the last seizure and following heavy doses of morphine. In three other 
patients (Nos. 17, SO, and 86), the specimens were drawn immediately 
following a convulsive attack. Patient x\o. 77, during the ])recelamptic 
state, showed a blood oxygen saturation of 42.4 i)cr cent, while two diiys 
later, foily-tivc minutes after a single convulsion, the blood was 83.2 
])er cent saturated with oxygen. Patients with nonconvulsive toxemias 
(Table TI-B) showed marked variations in oxygon content and in the 
percentage of oxygon saturation. It is suggested that those variations 
may revolve around alterations in the respiratory and ])ulse rates. 


DISCUSSION 


These .studies on blood glutathione do not .suiiport the contention of 
Podenacker,^ and Jlochcnbechler," which are discussed fully by Standcr," 
that there is a consistently dccrea.scd or deficient oxidation in the body 
tissues of pregnant and to.xemic women. The observed glutathione values 
in the toxemic patients studied do not vary from normal, thus confirm- 
ing the recent evidence advanced by Slander*' from a study of six 
eclamjitie women. In general the concentration of total and reduced 
glutathione varies directly witii cell volume but is independent of blond 
oxygen .saturation. In contrast with istandar's'' obsi'n'at ion of a re- 
duced blood glutathione in the early jtuei jierium. our values four to ti'ii 
days after delivery are higher than those obtained in the nonpregnant 
or in the late weeks of normal gestation. 


Tlic unusually high oxygen .saturation of venous blrxid in eclamptic 
women may theoretically be due to a decrea.scd or deficient oxidation in 
the body tissue, but the evidence here adduced argues against .such an 
hyjmtbcsis. It is more jirobablc that the rapid resjdrntory and pulse 
rates, observed in eclamptlcs account for the liigh oxygen saturation, 
wliile. the liigl! values for matemal bh*od at fli-* time of parturition are 
ju'obnbly due to llie high oxygen conccntratiiin of the ancNthelic mixlmv. 
The oxygen saturation of curd IiIoshI. drawn n*-ar!y siniult-aneou-Iy v,i!h 
tl'.e matenird blotcl at th.e end of parturition, is praftic.-dly the sane- ::s 
that of snaternal bh-od dr.wm eaily in labor. Tins miglit sngg< ‘t tii.at 
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oxygen is not i-earlily transported tlirongli the placenla to tlic fetus, but 
it seems more probable that tlic low oxygen saturation percentage of fetal 
blood is related to its mueli grealcr oxygen capacity. Tlic oxygen content 
of fetal blood at birtli is slightly lower than Unit of the simultaneously 
drawn maternal blood, a variation which may be due to a “drag” in the 
transplacental passage of oxygen or to a more rapid utilization of oxygen 
by the fetal structures. 

CONCLUSIONS 

1. No essential differences in the average values of reduced and total 
glutathione were found among normal nonpregnant, pregnant;, or par- 
turient women. Puerperal women presented slightly higher total glu- 
tatliione values. Patients with the toxemias of late pregnancy also showed 
values approximately within the normal range. Values of coi’d blood 
were significantly higher than those of maternal blood. 

2. Insignificant vai-iations in the percentage of oxygen saturation Avere 
noted in venous blood of nonpregnant, pregnant, and puerperal women. 
During delivery, Avhen an anesthetic agent containing ox:;i'gen Avas ad- 
ministered, the average oxygen saturation AA’as increased from 53.5 to 
72.6 per cent. 

3. In the noncoiiAuilsive toxemias of pregnancy the oxygen saturation 
Avas variable but tended to be liiglier than in the normally pregnant 
group. In eight Avomen Avith eclampsia, the aA^erage value for oxygen 
saturation of venous blood Avas 78.9 per cent; significantly higher than 
in any other group. 
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TOTAL VERSUS SUBTOTAL ABDOMINAL HYSTEREGTOMV IN 
BENIGN UTERINE DISEASE"' 

Edward IL Richardson, M.D., Baltlmork, ^Id. 

(From the. Df'part7ncnt of Gunccolofjy of the Johns Hopkins Onircrsitu ami Hospital) 


T he subject ot' this discoui'sc lias been a controvci'sial one for many 
years. On tlie one liaud, a majority grou]) of con.scrvative pelvic 
surgeons lias consislenlly maintained empbatie opposition to routine 
total abdominal hysterectomy, believing that this procedure is indicated 
only when subtotal hysterectomy docs not suffice comidctely to eradicate 
uterine disease; while on the other hand, a minority grouji has vehe- 
mently contended that, subtotal hy.stcreetomy is in reality an inadequate 
and unsat isfactoiy operation to be resorted to only when confronted 
with exigencies that compel its adoption, since it leaves behind a cen-ical 
stump which they a.ssert henceforth constitutes a perennial menace li» 
its possessor. 

Notwithstanding the fact that seven years ago T published, and have 
since actively sponsored, a slmjilifiod technic for total abdominal hy.stor- 
eetomy, I have repeatedly voiced my active alliance with the conseiwative 
majority in this controver.sy. But I am frank to confess that lately my 
own convictions became a bit unsettled through the cumulative influence 
of multiplying roiiorts within recent yeans of a surprisingly large num- 
ber of cervical stump eaiicers together with the fact that, because of 
the.se reports, a considerable number of eminent surgeons have been in- 
dviced to ado])t and advocate, routine, total hy.stcreetomy. Consequently 
1 was stimulated to undertake a comprehensive review of the literature 
in order to evaluate impartially the factual :i.s well as the inferential 
data ])ertinent to this discussion. It is my j)urpose to present here only 
a brief synopsis of this study in hopes that it may ]*rove helpful iti 
bringing about greater unanimity, both of surgical teaching and practice 
as ivgards the ]u-eferential operative treatment of l)enit'n uterine; 
mahulies. 


Perha]is the most, cogent argument offorerl in .support of their conten- 
tion by the advocates of routine total hy.stcroctomy is tla,' apparent 
steadily mounting incidence of cervical stump canecT. .Tudgiii'.: from 
my own observations alone, ext<-ndi)ig now over a period of twenty-five 
ycat^ of active clinic work and private jn-rn’llee, I would unhesitatingly 
eoju-itide that the oceurrctice of .>.{ump cancer is- .so rart- .as to be a 
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negligible factor in this discussion. Consequcutly, great indeed was my 
suiqii'isc to Icani from a. recent pnidication by Von Graft that he had 
been able to assemble nearly twelve hundred cases, two-thirds of which 
have been repoifcd within the last twelve years. Certainly, therefore, 
cancer of the eeiwical stump can no longer be considei-cd a rarity. Un- 
fortunately, it is imi)oasible to determine with any degree of accuracy its 
absolute incidence, because no one has the remotest idea how many 
thousand subtotal hysterectomies have been perfonned the world over 
to produce twelve hundred instances of stump cancer. Nor, on the 
other hand, is it at all probable that this number represents the total 
incidence, since scattered cases must have been obseiwed here and there 
which have never been reported. The avei’age incidence subsequent to 
approximately ten thousand subtotal hysterectomies repoUed by a dozen 
different authors is a little less than 1 per cent. But in a study at the 
Hopkins Clinic just eomplclcd and not yet published Erie Henriksen 
found among 940 eases of cancer of the cervix an incidence of 2.3 per 
cent of stump cancer. In some other statistical reports of the same 
kind this percentage is considerably higher, the average being around 
4 per cent. Cuinousl^' enough, in the literature on cervical stump cancer 
both from American and European sources one repeatedly encountei’s the 
testimony of men who for years have been either at the head of or 
closely identified with large and active gynecologic clinics that they have 
never seen a single case of stump cancer. Such wide statistical vaifations 
are to be explained probably by the fact, that within recent jmars most 
of the ceiwieal cancer eases have been referred for treatment onlj’’ to 
institutions which arc adequately equipped for ii-radiation therapy. All 
factors considered, I do not believe that the actual incidence of stump 
cancer the world over today exceeds 3 per cent. 

In this connection it is important to consider the time interval be- 
tween the performance of subto1,a.l hysterectomy and the subsequent 
appearance of stump cancer. IMost writers upon the subject have 
arbitrarily assumed that all cancers becoming manifest within one year 
were present and overlooked at the time of the operation. Now over 20 
per cent of the cases fall into this category. The remainder, constituting 
more than three-fourths of the total incidence, have developed after 
periods of from one to twenty years and all of these, according to the 
claims of its advocates, would have been saved by routine total hyster- 
ectomy. Obviously this assertion is entirely rmwari’anted, since not only 
does it inaccurately assume that the more radical operation as performed 
by the average surgeon carries with it no mortality whatsoever, but 
also it utterly ignores authentic reports of a score or more of vaginal 
vault cancers which developed subsequent to total hysterectomy, thus 
proving conclusively that even this procedure does not afford absolute 
protection. 
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But the major fallacy in the arirumenl of those who contend that the 
])resc‘nt incidence of .stump cancer is itself reason suftici< nt for the nni- 
vcreal adoptioii of routine total hystei’cctomy is the siirniticanl fact that 
absolutely no data are available for determinin'j: the condition at the time 
of the original o])eration of those cendees in which catu'cr later d(-- 
veloped. It is fairly safe to assume that, most of them occurred in 
cervices which at tiie time of the subtotal hysterectomy ]»resenl(-d ihe 
familiar ])icture of old lacerations, hypertrophy. sf)-called <'rosion and 
chronic infection. Certainly it. would be very easy to build up con- 
vincing circumstantial evidence in support of this assumptiim. Indeed 
one of the most striking and convincing facts e.stablished through statis- 
tical studies on cancer of the cervix is that tlu; incidence of this disease 
subsctiucnl to comjilote eradication of benivn cervical !te<ions is almost 
negligible. And if this be true, the ijicidencc, of stump cancer should 
be construed not as a compelling reason for the univci’sal a!lo))tion of 
routine total hysterectomy, but rather as an index both of re]>rehcnsihl(; 
neglect in the ])oslo])erative treatment of dis(‘ased cei-vical .stum])s and of 
the unfortunate choice of cases suitable for subtotal hysterectomy. This 
latter operation is proi)ei-ly applicable to only four types r)f cases: (1) 
to those women rctiuiring' hysterectomy for benign disease who liossess 
perfectly normal cervices; (2) to eases where the, operative hazard emn- 
pcls the execution of raju’d and eon.scrvalive surg«.>ry; (51) to a few eases 
where for good and .sunicient reason it. is of ])aramount impoilance to 
pre.scrve the function of menstruation; and (4) to most casc>.: requiring 
hy.sterectomy during pregnancy, liefore deciding- upon sul.»total hyster- 
ectomy. therefore, it is iiuuimbent u])on 1h(' surgeon to .siu-utinize the 
ceiwix with particular (“ai-c. making use not only ()f intelliircnt palpation 
and accurate in.sjtoction of it b\il also utilizing freely such diagnostic 
aids as the col])nseojie. the .*^'chi}lcr te.st. bioj»sy. a)ifl diagnostic curcltage, 
Furlhermor(', remembering !mw frequently coexisting carcinoma :it. c.nd 
above the level of tlie internal os is overlo(»ked. the body of the uterus 
immediately upon its removal by subtotal liystcrectomy should be laid 
wide open so a.s to jiormit accurate inspection of every centimeter of 
the endomi-lrium ; likewise .all fiiu-oid tumors should he hisccted and care, 
fully exnmimal and an immedi;!te frozen sei-tion rej^ort shouhl he ob- 
tained from any suspicious areas. Tlicrc is s'.sant likelihood tisaf sttunp 
caneer will later «le-, elup in ;>,uy cervix wld'-l; survivi.s tin- ri'od 
iton of thes.' tests. 


Much h.as lei'U written eiiueerning tise ]>redisp<tsing iiglnen's- upon 

tfje development of emiis.;- of the uterus whii-ii .appears to r- .side ivi 
fibroid tuiTions. mf ei.nrs'- it las loseg h>■^■n kmovu tliat witlj at b.-ivt :i 
per eciit of thetn t;;ere e,>*xists maligjanit dis> ;is<-. tj. form <•<{ ad- no. 
ciureinonm <«f tl;e tslefine e.-svity. sai'i-.-rntrstoUs d-.-gi-rjer.itiim of tic- nbr-dd 
tumors tla-mselvt s -vn'.f.T of il;c e.-rv<x. fbit r - ■--•tu soppp...-;’ sp-d;..- 
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of uterine caneer reveal the sfriking fact that cancer of the body occurs 
nine times and cancer of the cervix four times oftener in association vdth 
filiroid tumors tlian is the incidence in otlierwise nomal uteri. 3Iore- 
over, fully two-tliirds of the eases of stump cancer thus far reported 
have followed subtotal hysterectomy for fibroid tumors. Here it should 
be recalled that there is uniformly associated with fibroid tumors a 
marked grade of hypertrophy and hypei^plasia of the endometrium and 
that according to some pathologists, the squamous epithelium of the 
ceiwix exhibits similar signs of growth activity. Evidence is accumulat- 
ing which shows an enomous concentration of the ovarian hormone 
folliculin in fibroid tumors, a fact which strongly supports the specula- 
tive assumption that such colossal cell proliferation as is exemplified in 
a rapidly growng fibroid tumor, and contemporaneously both in the 
hyperjilasia of the endometrium and possibly also in the squamous cells 
covering the portio vaginalis, must be the direct result of sustained 
and powerful stimulation of a groudh hoianone. Whether or not such 
dysfunctional hormonal influence is responsible for an epithelial transi- 
tion particularly favorable to the later development of cancer is but one 
of a number of related problems that await solution through the energetic 
and untiring efloris of our esteemed research colleagues. 

The practice of coring out the mucous membrane of the cervical canal 
at the time of subtotal hysterectomy or destruction of it by heat applied 
in one fonn or another has been emphasized by some surgeons and 
adopted by a considerable number as a reliable safeguard against the 
subsequent development of stump cancer. But when it is recalled that 
more than 80 per cent of aU cancers of the cervix originate from the 
squamous epitlielium of the portio vaginalis it becomes evident that this 
procedure has only a meager prophylactic value. On the other hand, the 
majority of stump cancers appearing %vithin one year after subtotal 
hj’^sterectomy are adenocarcinomas, and since these are assumed to coexist 
at the time of the operation, it becomes evident that the block of cored 
out cemdeal tissue possesses particular value for immediate biopsy 
the frozen section technic. 

Two other points of practical importance appear to have been estab- 
lished through statistical studies which need to be emphasized because 
they are in conflict with prevailing surgical opinion; (1) that approxi- 
mately 10 per cent of these stump cancers occur in women from twenty 
to thirty-five years of age; and (2) that over 20 per cent of these women 
have never been pregnant. 

The latter point serves to focus our attention sharply upon the pos- 
sible role Avhich chronic infections of the cervix play in the etiology of 
cancer, since a considerable proportion of stump cancers follow sub- 
total hysterectomies performed because of the late consequence of uterine 
and adnexal infections. Furthermore, it has been abundantly demon- 
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strated tliat such infected cenu'ces arc cliologically resjumsiblc for at 
least a small proportion of the. eases of infectious arthritis. Chronic 
leucoiThea, M-hich is so iircvalcnt as to be accorded but scant considera- 
tion by the average doctor, is the sign that points unmistakably to the 
existence of these lurking menaces. Consequently, the leaching of those 
who emphatically condemn subtotal hysterectomy in the presence of 
chronic infection of the cervix is unque.stionahly sound. 

Conspicuous in all of the discussions upon the univei-sal ado])tion 
of routine total as distinguished fi-om elective total hysterectomy has 
been the question of relative moiiality. Unfortunately, on this phase 
of the subject .statistics prove their omv unreliability, ^^^lcrc they rei)rc- 
sent the operative results of highly trained, experienced and skillful 
surgeons the percentage difference in mortality between the two opera- 
tions is so small as to represent only the accidents common to all branches 
of major surgery. In such hands the mortality in either gi’oup do(^s 
not exceed 1.5 per cent,. But, according to the .statistics of Fulleiion and 
Faulkner based on 1,851 consecutive hysterectomies, where the tigurcs 
a])ply to the average run of an active clinic in which the routine operat- 
ing over a i)eriod of years has been participated in by a score or more 
of individuals, including senior re.sidents who have not yet completed 
their apprcnticc.ships, the gross moiljility in both ty])e.s of hysterectomy 
is 4 to 4.5 i)er cent. Note, however, that in 03 ])er cent of 1,078 total 
hy.sl erect omics performed by five membe.i*s of the visiting staff the 
mortality was 3.5 per cent; n-bile in 37 ]>cr cent jierfonned by twenty 
mcmbei’s of the resident stall* the mortality v.’as 5.2 per cent. Tho.‘-e 
figures indicate dearly enough what would ha])pcn if inexperienced 
pelvic surgeons everywhere nndertnolc the routine performance of total 
liy si eri'ct omy. 

Fnrtbonnore, comparison of mortality statistics alone liy no means 
tells the whole story. Certainly consideration of po.stoperative complica- 
tions and of morbidity should not be omitted when one undeniakes to 
evaluate the i*elative merits of two ojicrativo procedures. Not witlistand- 
ing this fact, tb.ere is a striking and disquieting paueity of data in the 
literature relating to this vitally imjiortant tibase of the subject. But 
from my outi obsen-ation and experiem-e I have no hesitancy in as^^'U-t- 
ing that if such specific tests as the incidence of fipcrative .and ])Os‘opcTn- 
tive hemonhngc. surgical shock. damnL'e to liladdor, nretci-s .and rectum 


with conscqin'Ut fistula formation, postoperative <-ysti{i-;. pelvir- (u-lluliti*^, 
peritonitis, intestinal obstnictifui. wound infections, piib, bit's, tliro'nli'e'i'. 
and embolism, pneumonia, snst.aiind <jaily el'-vation of tomif r.itnr*- .abov*- 
lI'lO'' .and lota.l 'iunUion t'f eiinva.b-M'ojicc were ritridly ajqiiif-'l. it v.-.'cfid 
be cxc.s'dinsrly difficult to justify the .advtvafv of siniv« !>al routim tnt.'d 
hvsten'-etoinv- Unauestionahh- this ;< a surc'km! >.■{ far uivatcr 
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magnitiide rocjuiring- larger experience and more highly developed 
technical skill for ils successful application than does subtotal hysterec- 
tomy. 

A discussion of vaginal hysterectomy docs not come within the scope 
of this paper and 1 refer to it only to emphasize the fact that in properly 
selected eases it possesses distinct advantages over both total and sub- 
total hysterectomy performed by the abdominal route. 

Prom what has been said it is api)arent that the advocates of routine 
total hysterectomy offer three major arguments in .support of their con- 
tention; (1) the present incidence of stump cancer; (2) the prevalence 
of focal infections in the eciwix; and (3) the assertion that the difference 
in mortality between total and subtotal hysterectomy is so slight as to be 
a negligible factor. 

Opposing conservative opinion, on the other hand, coiitcnds that the 
incidence of stumj) cancer should be interpreted merely as an index of 
the ill-advised use of subtotal hysterectomy or of neglect in the subse- 
quent eradication of benign cervical stump lesions, since one cannot 
discover in the recorded data any evidence that normal cen-ices later be- 
come cancerous; (2) that in the hands of the average operator total 
hystei’eetomy is unquestionably a more hazardous undertaldng and is 
attended by a substantially higher mortality than is the subtotal opera- 
tion; and (3) that likewise panhysterectomy involves far greater risk of 
serious operative and postoperative complications, as well as a longer 
period of morbidity, than does the .supraeeiwical technic. 

Finally, no one can review the voluminous literature on this subject 
without being profoundly imj^rcssed by the continued reprehensible prev- 
alence of benigiT diseases of the uterine cervix and their undoubted 
etiologic relaticnsbip to cancer. It is eneoui’aging, however, to note that 
thei’e now appears to be a real awakening of interest in this matter and 
that obstetricians generally arc beginning to I’ealize the importance of 
puei'peral gynecology. Recent repoils from some of our best ob.stetric 
clinics reveal that late follow-up examinations disclose unsatisfactory 
conditions of the cervix and lower birth canal in from 50 to 75 per cent 
of women who have borne one child or more. And if this be true of the 
work of expert obstetriciaias conducted under the most favorable condi- 
tions, one can readily understand why it is exceptional to find a normal 
cervix in conjunction with the indications for hysterectomy. Conse- 
quently, despite its many advantages, it is lamentably true that conserva- 
tive subtotal hysterectomy has today only a limited field of application. 
And it was recognition of this situation coupled with unsatisfactorj^ 
expeiiences with the older operations that led me tediously to develop 
and seven years ago to publish^’ “ my simplified technic for abdominal 
total hysterectomy designed specifically to guard against the major 
hazards incident to this procedure; namely, mortality, hemondiage, 
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shock, (lainjij'o to iiretoi-s, likiddor mid rccluin, and nostoiicrative 
lonilis. Thus far in my oivn sorirs, wliich as yet lolais not finite one 
hundred cases hut wliicli omliraces ever\ varif'ty of lioth simple and cimi- 
jilicated jiatliology rcfiuiring tins type of surtrieal therajiy, none of these 
hazards has materialized. Therefore, ! can ivith <^reat eontidenee heartily 
recommend this simplified technic to other .surgeons who, like my.self, 
have found the older operations formidable and unsatisfactory. 


in:rKnKX<-i-:us 

(1; .T. A. M. A. 90; .'.90, Ul28. (2) Siir^. Gyiioir. Obst. 48: 21S, 192!'. 

!> East Chask .Stuv.kt 


A KEVIKW OF F)0 CASES f)F HEART DISEASE 
COM PLICATINC I’REONANCV"^ 

P.KitXAiM) .1. IlANtiiA'. ]M.D., AXi) Jamus F. A N'or.asox. M.D.. 

Los AXGKf.ES, Camk. 

(From tlir l)i‘i>nrtmi ui of Oliulrlriri^ and (tunrcolopn, Vniri ivitp of Soulhini Foil 

for n la Mfdh'al School) 


T HIS paper I’f'iiresenis a simly of 190 c:is(!.s referred to the Cardiac 
Clinic of the Los Angeles .Maternity Service during tiie years lOlH. 
3932, and 1933. 'fhe-se casi's I'cpre.sent -N'egroes, ]d.oxicans, and Cauca- 
sians. most of which are of the lowest social order, and. as may he 
imagined, a great number of tln-se have .a very low intelligence rjuotient. 
'riierefore, it gives an ide.a of what may be ex]»f‘elcd from cardiac s\i})er- 
vision of cases of this tyjio. 

'I'lie method of study is as follows: The p:itient is referr<‘d to us be- 
c;iuse routine examimition disclosed a murmur, aifparenl enlargement, 
or history of heart dise:ise. .\ careful history is taken for possible 
ctiologA-. .and she is fiue.stioned as to ])revious evidence of heart dise:!S“ 
and the seveiity of manifestations prior to pregnancy. .She is then 
exjimined. ciassitied. ami instructed as to what cluinge, if any. is neces- 
sary in her mode of living. If history and physical examination are not 
suflieient for diagnosis, she is sent to the t.Ieneral Hospital for ortlm- 
diagrant. K K.t!.. and whatever l.ahoratory work la.ay he nee. s-^nry. 

If the diagnosis is functional iie.art dise.ase she is s’.-iurned to her 
origin.-d clinic witli instnietions to he sent bael: t<» ns if .additit.nal 
sym])toins appear. If orgaiii** in-.-irt <lise.-i'<,- F diagnoseil, etiologie .-‘ud 
structural type is record'/d. :ind she is etasMthd as t/i ft!n'’t!o!i. .aeeoniing 


to the ability of tb-e isear* to withstand ovdsnan- 3 >hysie,'il .'ictivity 


ot. 


lumsewife. t'iass I ine!u<h-> the v.-oun-n :dd<* to e.any an thi'- ‘oork witie 
out svnuVt.nns. ('lass IL.\ tk.ow- Avlua ar.,- slightlv limited, ;iTid 
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Class 11-B those \vlio arc greatly liinlterl In their ordinary activities. 
Glass III includes those who arc able to do no work, or have failnre 
when at rest. 

The difficulties encomitered in the diagnosis of heart disease in the 
pregnant woman are increased by several factors, among them being 
the more rapid heart rate, increased general weight, increased size of 
hearts, and raised diaphragm with rotation and displacement of the 
heart. Also many normal pregnant women complain of dyspnea on 
exertion, fatigue, palpitation and swelling of the anldes. Thus, if mur- 
murs and abnormal valve sounds are present, the patient may show 
objective and subjective signs of heart disease and stiU have a normal 
heart. 

This series, voinprising ]00 cases, was referred to the cardiac clinic from a total 
of 14,700 seen in the general service. Of these, 125 were classed as functional and 
05 as organic. This represents an ircidencc of 0.44 per cent for the organic group 
and 0.85 per cent for the functional group. This is a mucli lower incidence than 
that of similar groups reported from eaalern hospitals. 

Let us consider the functional type first. One hundred and six of these showed 
functional murmurs. These appear as systolic murmurs of all degrees. Most often 
they are hoard over the mitral area, but may be heard over the pulmonic area or 
both areas. In this scries, 52 showed murmurs heard best in the mitral area, 38 in 
the pulmonic area, and IG in both areas. Many also showed a very loud third sound, 
the frequent occurrence of which could not bo explained. 

The balance of the frmctional cases consisted of those with histories of frequent 
palpitation, tachycardia, cither paroxj'smal or of considerable duration, frequent 
premature boats, and those who had been told they had heart disease because mur- 
murs had been found in the past, but who had none when examined by us. 

The organic group of C5 is for the most part made up of cases of rheumatic 
heart disease. In it are 49 cases of mitral stenosis, 3 of mitral regurgitation, 1 
mitral stenosis plus aortic regurgitation, 1 aortic regurgitation, 2 hypertensive 
hearts, 2 of syphilitic heart disease, one patent ductus arteriosus, ?, thyroid hearts 
and one case of liyfierthyroidism superimposed on an old rheumatic mitral stenosis 
of mild degree. We also include in this group 2 myxedema hearts. Thus, as in 
other series reported, rheumatic heart disease accounts for b}' far the greater num- 
ber of cases giving trouble during pregnancy. 

In this group, 14, or 21 per cent, had a history of previous failure, and 21, or 
32 per cent, had some degree of failure before term. However, failure was usually 
detected early, and most cases were carried successfully to term. Of the 14 patients 
who had had previous failure, 7 developed failure before term. The rheumatic 
hearts accounted for all of the failures except 5. But in terms of percentage, 
the incidence of failure in the nonrheumatic group was high. One of the thyroid 
hearts failed and another patient had a thjToidectomy at four and one-half months 
because of progressive increase in symptoms. The rheumatic plus thyroid case 
accounted for one of our deaths. One of the 2 hypertensive hearts and both of 
the syphilitic hearts developed failure. The myxedema hearts, as was expected, 
improved under treatment and followed uneventful Courses. 

All of the patients with organic heart disease are examined everj' two weeks. 
Pulse rate and blood pressure are taken, and the patient is examined physically. 
The earliest signs of failure should be recognized. These are, . in our opinion, 
persistent rales at the bases of the lungs and an increase in pulse rate. Changes 
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in respiration, eyanosis niul odeina nppoar later. We fee! tlmt the fnre;;ointt ohsor- 
vations on a jiatient, with which one is familiar, are of more valiio than Ftand- 
anlized olTort tests, and detenniiiation of vital eapaeity in doterniiniap wli"u tlie 
lieart is roacliirifr the. limit of its reserve, llednetion of activity or alisohitc rest 
is ordered on the inijmession tlmt the })afienl /jives followin/j pliysie.al e.vnrnina- 
lion and questioning ns to the amount of physical eAort indnlpcd in since the last 
visit, and licr reaction thereto. 

The progre.'is of the patient under observation, as well ns a/je, j>clvie ineasiire- 
ments, number of previous prefjnancie.s and behavior in them till enter into rec- 
ommendations for delivery. When tlic cardiac reserve is well maintained and measnre- 
menls normal, slie may even be delivered at borne, but when the reserve is low, it 
is recommended that she be liospitalized for delivery. 

Of tlio.so 05 cases of organic heart disease complicating i)regnancy, it has been 
possible to get fcomplcte records on 5.'1, Si per cent. These .are divided ns ioUoavs: 
Class T, 1.5 cases; Class I.T-A, 18 cases; Class II-B, 10 cases; Class IIT, 1 case. 

There were 12 ])atien(s delivered in their homes and 41 in the General Ilospit.al. 
A follow-iq) on all of these cases was made from six weeks to three years post- 
j)artum. In Tables I to IV the cases are separated into primi])aras and muUiparas 
for purposes of comparison ns to the length of labor, methods of delivery, and 
weight of the baby. Praclicall}' all patients hud .come typo of analgesia during 
labor, 

TAiti.t; T. CuA.ss T 


Mfi.T. 

< 'uses f> 0 

Type of Deb'vf'ry 

Spniitanenus •' -8 

Lov,' forceps 1 A 

Vcr.sion ex-traction 0 1 

A\. length first stage .8.5 lir. .8.5 hr. 

.Kv. length second stage 1.5 hr. 0.5 hr. 

Av. weight of baby 5,5 lb. 7. .5 lb. 


Class I, of course, rejirc.'^ents the nmst fiivorabh* type, of (irganic heart disea-"' 
comjdicafing pregnancy. All these case.s: were delivered through the birth c.-iiia!. 
All I'ationts wore, discharged in good condition and were found to b.; in g-.-od 
cotulitiou in the follow-up. 


TAm.t: II. Ci,Ass lT-.\ 


Cages' " 5 


Tyjw* of Ili'livety 
.‘■^pnntala'OUS 

I.iAV forr-ep-: 5 

MidfoK.'j*'. i 

Versitm extraetir.n “ 

.‘■'■.'-■•Jio;'. 

Av. Ifiigtb first stage 1 ?-0 hr, 

Av. length siv.-ad tg7-5 



(! 


11 
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All patinnts in CIiihh Tl-A ^vel'n JiHcliargcd in (jood comlitioii. Ojin patient kIiowcmI 
oviclenco of heart failure in tlie follnw-iiji. 

All priiniparaa in Class 11-11 ^vllo uere, delivered were diseliarged in good con- 
dition. One sliowed (jvidonco of heart failure in tlic follow-up. One primigravida 
died undcdivered. Of the imdtiparas, ten were, discharged in good condition^ one 
died four days postoperative. On the follow-up (dght were in good Condition and 
two showed evidence of heart failure. 

Tlie patient in Class 111 left the hospital in fair condition, Imt died four months 
postoperative. 

Taiick III. Crass II-B 




TRIM. 

JtULT. 


Cases 

S 

11 


Type of Delivery 




Spontaneous 

4 

8 


Version extraction 

1 

0 


Cesarean section 

2 

.3 


Died undelivered 

1 

0 


Av. length first stage 

7.5 hr. 

9.5 lir. 


Av. length second stage 

0.75 hr. 

0.75 Ivr. 


Av. weight of hahy 

5.5 11). 

G.5 Ih. 


Table IY. 

Class 111 




raiM. 

MULT. 


Cases 

Type of Delivery 

0 

1 


Cesarean section 

0 

1 


Tahle V. Summary of Dei.iveiuk.s 


Total iiund)er of cases o3 

!^^etllods of Delivery 

Spontaneous JO 

Low forceps 

Midforceps 1 

Version extraction M 

Cesarean section 3 

Cesarean section and sterilization 6 

Cesarean section and hysterectomy 1 

Died undelivered 1 


Table VI. Abdominal Deliveries 


AGE 

PARA 

INDICATION 

39 

ii 

Previous section and heart 

24 

0 

D. D. iS. and heart 

35 

V 

Decompensated heart 

20 

i 

Prenous section and heart 

30 

jii 

Toxemia of pregnancy and heai t 

31 

0 

Ankylosis of hip and heart 

28 

i 

Decompensated heart 

41 

i 

Essential hypertension and heart 

*’5 

ii 

Heart failure 

25 • 

i 

Previous section and heart 


anest hesia 

Ethelene 

Local 

Local 

Local 

Spinal 

Ethelene 

Ethelene 

Ethelene 

N20-Bthcr 

Ethelene 
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Of the iii(!thii(]p of (lelivorv, 10 patient? rcfiuiroO ahdominal neetion, 7 of -which 
wen.' sterilized. Two i)rinii|mnis were not Hterilized l>(>criu.<e it is aitninst the 
jjolicy of the llosjiital to sterilize at the. first operation tinles.s there are t;rave 
reasons. One aiultipara was not sterilized .lue to refusal to sitin the enn.'^ent. 

No complications dcv(,‘lo{)ed with the patients shnw7i in Tnlile VI terniiiiateil 
through nhdorninal surgery. Nine ]>atients were tli.^cluirged in good condition and 
one in fair condition. 

MOnTAIdTV 

'riien? wer(' three death.s in this serii‘>, giving a mortality late of j»er eont. 
A brief suninmr.e of each case folluw.s: 


Ca.se 1. — IVhite, aged thirty, para 0, gravida ii; patient lirst seen in Maternity 
Clinic Feb. 2. Htibl when about si-v months )>regnant. Fast hi.story reveals one 
sjmntaueotis aliorticm at four and a half months in IthlO; diphtheria tiud meashes in 
carl.v c.hildho(»d, influen'za iti IHIS; patient, also statisl that she htid had a paralytic 
stroke in Iff.'il! but had made a comphde reenver.v shortly thereafter. 

Physical examination showed all fimlings to be within the range of normal c>;- 
ce]it a heart condition whicli was dr.^cribed in Heart Clinic, as advanci'd mitral 
stenosis. Patient was advised to take rest jieriods both morning and afternoon 
and was given om> grain ]iulverized digittilis each day. Patient seen again at 
Maternit.v Clinic on Feb. 17, IT’d, at which time .“la? showed evidence of congestive 
heart failure, and was admitted to the Medical .Service at (ieneral Hospital the 
stinu; day, for observation. Patient treated with til.isolute laal rest, digitalis, tind 
.sedatives. However, she made onlv slight improvement and on I'ebruarr 27 had a 
sharji pain in her ehest after which she became cyanotic .and ilied. There was no 
nntops.v. It was tiie imjiressioii of her attending piiysicinn that she hnd ha<l a 
jiulmonury i inbohis. 


CA.st; 2. — White, aged forty, i>ara v, gravida ix; fir.st seen in Maternity Clinie 
.Itiiiis Ii, ll*.".]. Past histor.v revetds all ])revions deliveries to liave Ijecii spontaneous 
and throe .sjumtaneous abortions. Patient hnd a thyroidectoni.v in It'lh. .She ]m<i 
been well tmtil her last ptegimncv in H>27 wlnai tliere wti.s evidence of heart failure. 


Physical e.xaminatiou showed some exophthulmo.s, a large adenoma of the thyroid, 
heart was hbrilhitiiig, and there was moisture in the liasc.s of bolli lungs; pregnancy 
was advatieed to about six lunar months. Patient was admitted to tie* C.'neral 
Hospital immeiiiniel.v, with :i diagno.sis of recurrent th.vrotoxicosis and e.ardiac de- 
compensation c. implicating pregnancy. .*-;he was trcalcti on the Medical .‘''erxifo 
and improve.l under Jseatment until diilv 1, H'.’H. at which time her heart had 
compensated, and it was felt best to terminate 1n< yiregnancy. Thi.'-' w.a.s atteruja-d 
bv vaster oil. tjuitiine, and nasal pituitary paid:, w.'iich wa^ uiwurci'.v.fid. Ou .Tidy 
Ii. a Vooihee.v’ bag wa-> rnsecte.l mitl was e.xj.elbsl twenty-four bonrs later, folbe.vi'd 
iiy a twopioimd eight-ounce fetn«. Patient wi-nt into immc.-liate sle-d; with ■■on- 
snlerable beiriiirrhage. It was the o]-irnon of the nttendtng pay,»!eie.ii t!'.a.t j-'w 
probably had a f.intureii uteius so a laparotomy was .advi-.si, liy.-^t'-rc-- tomy v,;'.- 
perfernu-d under l<-ca1 r.ma-ihe.'-'ia. Tliere was no evid.-iwe of u at. fin.- rapture. 


Patient trcatc-j for sho.-V. bv tTtinsfuston bat dic-j fi-.c ilavs pi'-cr ft- 


,iecoints'ri“a!ti-in. 
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six weeks, diirijjg wliich time iier lieart condition improved, Siic was seen again 
ut tlie Clinic at weekly intervals from April 2 to Alay d, at wliicli time a 
cesarean section and sterilization was done at the onset of labor. Patient was dis- 
charged from the liospital fourteen days postpartum in fair condition, and was 
seen again in tlic Clinic on May 28, 1933, at which time she showed considerable 
edema of both ankles and complained of dyspnea. Bed rest was advised, and she 
imi)roved and was up and about two weeks later, however, still complaining of 
shortness of breath. She suddenly died Sei)t. 2, 19.31; de.ath probably due to 
pulmonary embolus. 

SUAIMARY 

3. A large series, with very low inciclcDce of organic heart disease is 
reported. AVc believe that this i.s due to the small amount of rheumatic 
fever seen in Southern California. 

2. Of these 190 cases, 65 were organic hearts, of which number we 
were able to get complete records on 53, or 81 per cent. 

3. Of the.se 53 cases of organic heart disease, spontaneous delivery 
occurred in 68 per cent; forceps dcliveiy in 5.6 per cent; version extrac- 
tion in 5.6 per cent; cesarean section in 18 per cent. One patient died 
undelivered. There were two other deaths in this group, making a 
mortality rate of 5.6 per cent. 

4. We believe that careful supendsion is of great value in heart 
di.sease complicating pregnancy, and with such supervision it does not 
constitute a scidous complication. 

5. Abortion was not advised on any cardiac ease .seen in the Maternit.v 
Clinic during this time. 

Tlie authors wl.sli to thank Dr. Lyle G. McNeile, Director of the Los Angeles Ma- 
ternity Service, for permission to use the records. 


Mascall, W. NeviUe: The Pathological Diagnosis of Female Gonorrhea, Lancet 

2: 233, 1933. 

The author employed smears, cultures, and complement fixation tests in 500 con- 
secutive eases of gonorrhea to determine the relative value of each diagnostic method. 

Tlic “.smears” were taken from the urethra and cervical canal and stained accord- 
ing to Jensen’s modification of Gram’s stain. Only 9.8 per cent of the 500 patient. s 
‘ ‘ were positive in smears only. ’ ’ Urethral and cervical cultures were taken routinely 
on hydrocele agar (pH 7.5), which was jireviously warmed to 37.5° C. and then in- 
cubated at this temperature. O.xidasc reactions helped to locate gonococcal colonie.s. 
Cultures alone were positive in 31.2 per cent. 

The percentages of positives for cultures, fixation tests and smears were 60.8, 58.0, 
and 45.4 per cent, respectively. 

Tn doing the complement fixation tests, cross-fixation reactions are rare but pos- 
sible. This test may be positive for three or four months after a clinical cure or 
may not become positive if treatment is begun early in the disease. By using all tliree 
methods, however, only a minimal error will exist, especially since the diagnosis should 
not be established by the clinical appearance alone. Positive smears and/or culture.? 
are dependable. 

H. Close Hesseltine. 




S INCE c.])isioloiny was suggested by Oukl in 1742 this ju'ocfdure 
has been (lie .sul).iect of controversy. Tlic first favorable notices came 
from jMie.baelis in 3799. (’nil Ernun gave liie opc'ration its name in 
.1857 only to condemn it iis inadvisable and unnecessary. Anna Hroomall 
iirought the iiroeedurc to American attention in 1878. .Stahl in Chicago 
used perineotomy extensively during the last years of the nineteenth 
century. In Phibidelphia, Earton Cooke Hirst v.-as an early advocate 
of episiotomy in selected cases. Brooke Ansiiacirs jiaper in 1915 in- 
troduced a series of discussions ending temporarily in I’omcroy’s prCvS- 
entntion before the American Gjniccological Society in .1918. Among 
the adamant oj>iionent.s of jierineolomy. J. Whit ridge Williams Avas the 
most outstanding. 

Cameron has doscrihed einsiotomy as "tlie .sub.stitntion of a clean cut 
of dermitc size whore it can do no luinn, for a ragged tear of indefinite 
size where it may cause immediate harm and suhsorincnt. in.iury." In 
this ]iaper the term ejiisiotomy is used in its broader .vense to include 
all the forms of jiorinenl diseision. 

Opinions for and against episiotomy have been formed on the basis of 
imliviihml e.xjierience. hnt no statistical evidence has hmm compiled 1(» 
support the claims of cither side. It is the purjiose of tin's pa.per to 
analyze the immediate, and late ve.sults of forcejis cleliveiy in 202 jirimip- 
aras at tmin. to compare tlie results with and without ojji.siotomy. and 
to smjgest the need for further study in certain subgroups. In this 
serit?s those patients Averc subjected to ej)i.siotoiny in AA'hnni the obsio. 
triidan tlnnigiil n sveond-degreo or greater laeeration Avas Amav<ddable. 

( ’onvei-sely, in those ],»atie.nls deliA'crod Avithout ejasiotomy no major 
lacerations Avero expected. The dcliAcrics, with very f< Av except ion.s. Aven- 
done Ity inti nn s and residents under .superA'ision. Wc foe] that tise re- 
sults should rejnvsenl those of the avenige phy.sieian Avorking umh-r 
optimum hosjutal conditions. 


The m'uerul cinnpnr!s.on of the tAvo groujAS s'uoav.s .180 ease.' 
omy as op]M>.s,d tci seV'vnty-t.Avo c.-dse-v; AA'jthftut epjstotojr 
ratsge and average age atv cntirCy cosinji.-irabb*. .\s migh 


AVStli OpNM.t. 

age 

le- cXie-‘‘'e'j 
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'rAl!I,K I. OKXKUAD ffOMl'AUrSOiV OK 'J'JIK TwO GkOUI’K 


I^umber of cases 
Age range 
Average age 

Average dnraiion first and 
second stages 


AVITII 


330 

35 to 37 
23.5 


18 lir. 6 min. 


•WITHOUT 


72 

13 to 31 
21.1 


13 hr. 51 min. 


the duration of lahor i,s longer in the group subjected to cpisiotomy. 
Tliis confirms the indications for cjfisiolomy and the nioi-c frequent iu- 
cideiice of eomplicaied operative ohst dries sIioavu in Talile T. 


'J’AHUK IT. TypES OF li’oncEr.s PEunT'iKY 



■wrni 

AVITHOUT 

IMidfoiccps 

0.2% 

4.2% 

llill mimenvor 

3.1% 

0.0% 

Rciiii/.oni maneuver 

3.8% 

4.2% 

After-coming head 

2.3% 

1.4% 

Low forceps 

81. C% 

00.2% 


Of the loAv-forceps deliveries the large majority in both groups were 

'‘prophylactic.” 


Taht.e m, MouniPiTY (Ohv Bnmsii Sta.vdarp) 


Total morbidity (entire group) 

21.8% 



AAHTJI 

AVITHOUT 

Total morbidity 

25.4% 

15.2% 

Low forceps alone 

25.0% 

17.0% 

]\forbidity (pyelitis excluded) 

20.5% 

13.0% 


The combined morbidity of both series compares favorably with 
Slander’s total morbidity of 35.4 per cent in 1,000 cases of forceps 
delivery. There were no matenial deaths in this scries. A comparison 
of our tAVO groups .shoAVS a decided increase in the morbidity in the 
cpisiotomy series. We have tried to explain this inerease upon the basis 
of the difference in complicated operatiAm incidence, the difference in in- 
cidence of intercurrent infection, and the difference in duration of 
labor. Plass reports a morbidity of 29 per cent in Ioav forceps, 42.2 per 
cent in mid-forceps and 50 per cent in high forceps. In our series the 
comparative morbidity of Ioav forceps alone corresponds to the general 
morbidity in each of entire groujis. We had nine cases of pjmlitis in the 
combined groups, seven of Avhieli foUoAA'cd the delivery of patients who 
had been victims of a grip epidemic current during February and Mareli, 
1934. Elimination of this single factor of intercurrent infection brought 
the morbidity in the tAVO groups to 20.5 per cent Avitli cpisiotomy and 
13.9 per cent Avithout. 

Table IV. Effect op Dukation of Labob ok Mokbibity 



AVITH 

AVITHOUT 

Up to 10 hr. 

20.9% 

18.7% 

10 to 20 hr. 

27.2% 

20.0% 

20 to 30 hr. 

29.2% 

0.0% 

30 hr. and up 

27.7% 

0.0% 
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Altliongli llie morbitlily hi jirolongc'd labor is bifrlier than in sliort 
labor, llic samo disjirojiortion hi favor of the srrios willioul cjiisiotoiny is 
prosent. Considerin'^ the morbidity from these, three ])rime anjiles wv 
must, eonelnde that there is a substantial increase in morliidity attribut- 
able to episiotomy. 

Ejiisiotomy inelndes many tyiies of jierim.ad incision. In von 

Kittren advocated many small incisions in the perimeter of the va'^rinal 
ring. DnBois in 1847 is credited with fir.st sn'^gestimg the. oliliipic in- 
cision now known as the mediolateral episiotomy. It was in (histav 
Braun's clinic in A'ienna tisat Broomall observai iind reported the use 
of median ejiisiotomy. In LSHo, Diilii'ssen introduced the latei'al episiot- 
oniy favored by Scanzoni, 

In our technic the jierineum is fii-.st thorou'ghly “ironed out.’' manually, 
the. foreejis arc ajijilied and the head drawn a'gainst the jierineum firmly. 
Pomeroy called attention to the danger of jirodncing a laceration befoie 
ejiisiotomy was done either by waiting loo loieg or by jnilling loo firmly 
against tlu' jierineum. Tlie incision is made with Idunt scissoi's, si'vering 
the. jierineal structures as dcejily as seems necessary to jiermil delivery 
of the head without further laem-ation. 


T.uii.i: V. KxTrNSMNs 


Atediiflntcrnl ejiisiotomy 



Snleu.s 



Third degree 

o.0';f 


Medina ejiisiotoniy 



fsaleas 

.-.(K'f 


Tliird degree 

Ifl.C/r 



In 84.(1 jier cent of the cases mediolateral ejiisiotomy was done. That 
nbliijue was elected in which the lontr axis of the head lay. i.e,, right 
oblique in L.O.A.. etc.; 15.4 jier cent of ca.s(‘s were subjecte<l to median 
ejiisiotomy or, more jiroja rly, jierineotomy. In the mediolat'Ta! grouji 
(110 <>a.ses) 8.2 Jier cent of casfrs showrd an extension of the incision into 
the sulcus, while O.b jier cent .'showed an exte-nsion which involvid the 
.'ijihincter. In the median grouji (20 easi-.s i 5 jx-r ci-nt showed exl' usion 
of the ejMsiotoiny into liu* snleu< and 10 jier cent showed a (hird-d‘-gn*c 
laceration. By definition, in our elinie, any laeeration v.'hieit involve-, lie- 
sjihin'der. even tbinj-jh only fbe sjibinetcrie fa'-ida is injnrcd, is dc«ig. 
nated a third-degree laeeration. In none of the eases listed di«l she 
laeeration «‘xtend into t’ne reetal mtici'.sa. This series is le.o small to !»• 
eotlehisive. bn? it sujqHirts the wid'-sjue.'id ludief ainoe.o tie- jufu -.d",'!; 
that if a major l:n-eratioii is nna.voidabh- it is nnji-ii safer to ejict a 
mtt]iol;i‘,eral ejnsiraomy. dt'-ldte the pfiteetion iifs'ered iiV tlo' poce-roy 
‘eehnie of ij'oning out (be .sj>l.incter aiei jdaebo^ ;i {nattn--, sntnre ja-*. 
rd'ove is. ’the jr.eiiiei.ater.sl ejn'-i-Uemy t-. taor''* '<• r'-jcnr. leu 

»''<ur '•xt'er-iiOKh's g’\-\v the re-olAs biN-asre. » nt'rejv enTr.naTvd'ie, 
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There arc more methods of repair than tlicre arc cpisiotomies. In 
onr clinic two were used. ]\rost frequently a continuous vaginal suture 
with intcrrupicd sutures in the perineal body where necessary and 
subcuticular skin closure were used. In cases where luiusual trauma, 
excessive edema of the tissues, or both occurred, intorinipted sutures were 
used throughout. In both methods No. 2 chromic catgut was the only 
suture material employed. In the scries there was one perineal break- 
down requiring secondary suture. This occurred on the fourth post- 
partum day in a patient in whom the interrupted method had been em- 
plo.ycd. The secondary repaii" was done on the eighth po.stparlum day 
Awth interruiited sillcvvorm gut sutures. 

The laeera.tions produced in those patients in Avhom no episiotomy was 
done, follows: 

Taulk VI 


“None” 

37.5% 

Second degree complicated 

4.2% 

Fir.^ degree 

23.7% 

AVitli anterior wall lacenition 

2 cases 

Second degree 

27.8% 

C. bilateral .sulcus laceration 

1 case 

Tliird degree 

1.4% 



Anterior -wall 

5.4% 




Williams acknowledges 66.6 per cent of lacerations involving the 
fourehet in primiparas. Polak in his series found pelvic floor injuries in 
34 per cent of primiparas. The chart from our series indicates the 
IcnoAvn amount of damage found at examination immediately after de- 
livery. As we shall show later, this by no means indicates the true 
amount of injury. Attention is called to the anterior wall lacerations. 
These did not occur in the series in -which episiotomy was done. The 
cpisiotomies and lacerations represent the immediate perineal results 
of forceps delivery. 

In the consideration of the late perineal results of both groups we have 
used the word perineum in its broade.st sense to include three elective 
anatomical di\asions, the anterior and posterior vaginal walls and the 
outlet. All examinations on wdiich the subsequent report is based were 
made six weeks postpartum, in as critical a manner as possible by a 
single examiner. For purposes of classification tlie results were grouped 
under three grades. 

Grade A, that pelvic floor and perineum wdiich in the judgment of the 
examiner six wmefe postpartum represented as complete a restiUdio ad 
inUgnim as it was possible to attain. Many of this group showed minor 
relaxations but there wms no gaping of the vulva and no bulging of the 
anterior and posterior vaginal w'alls on straining. 

Grade B, that pelvic floor and perineum wdiich showed a minor failure 
of restoration in one of the anatomical divisions with good results in the 

other two. 



XUGKXT: I’HlMlPAROnS PKlUXKrM APTF-I! FOPCKPS 11!;I,1VF.UV 2“);; 

Grade C, that pelvic lloor and periueiiiii wliicli showed a minor faihirc 
of restoration in two anatomical divisions, or a major failnro in any one 
of them. 

The I'esnlfs are as shown in Table VI 1. 

T.nti.K VII 

WITH WITHOIT 

Orado A 73.0';;, r.r».r.';: 

Orade ]5 ' 24 . 6 '/,, 24 . 7 '/, 

Grade 0 ‘'.TV 

This analysis is revealing particularly in the ccnnjnirison of the Grade 
C or definitely unsatisfactory results. Gi-ad(> B is eiiually imiiortant 
when we consider that in succeeding ])rognancics these minor injuries are 
hound to he increased. 

Study of the .symptomatic evidence of injury immediately after de- 
livery showed 13 per cent, of bladder syiipitoms in the .‘series with 
episiolomy as opposed to 16.6 per cent of bladder symjitoms in lliose 
without it, <*liminating pyelitis and cy.stitis of infectious character from 
botli .series. No satisfactory criteria of symptomatic evidence could be 
establi.shcd for vaginal outlet and. posterior wall study. 

Analysis of the rc.sults in the three elective anatomical divisions was 
intcre.sting in its support of episiolomy. In 'fable VIII the head- 
ing “relaxation” appears. In many cases there was a demonstrable 
anatomic injury which though definite was not suilicient to produce 
ey.stoccle or rectoccle, etc. This type of injury i.s termed “relaxation.” 


T.mwi; VIII 


.\ntrrior W’nll: 

WJTH 

V.-ITIIOW 

I^el!l^atinn 

Ti2.4Vr 

P'-.CCr 

Small oystm’clo 

7.7'/. 


liurgc cystei’clf 

4.r,'7. 


High cv.-'toccle 

6.7'-/. 

(t.fl'f 

Tetnls 

‘22.fi'/r 

• fi 


Tile immt'diate results of delivery witimnt episiolomy shnvo-d the 
j>n*<enee of anterior wall lacerations whieli did not occur in the ejtisiot- 
omy serit^s. V'e consider the hate results of anatomieal anrdysis, to sop- 
]>ort the o])inion that the vagina must be eonsiilered .as a itil/c, lisal 
despite its more adu’ijunte buuy support, there is large pererntr.ge' of 
anterior wall injury, arel ihat episiutruay reduces the ausonnt i.f th J 
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Taih.K TX 


Posterior Woll : 

J?(‘laxiiiion 
Small rcctocclc 
Largo roctocclo 
High rcclocclc 

Totals 

These results tire iuterjtreled to 


AVITII 

AVITHOUT 

7.7% 

11.1% 

3.1% 

12.5% 

2.3% 

4.2% 

0.7% 

0.0% 

13.8% 

27.8% 


mean two tilings. In episiotoiny the 


extent of injury is more easily determined and the damage done is 
more readily repaired. 


T.mii.k X 


Outlet: 

.Slight E.V.O. 
Marhed E.Y.O. 


WITH 

ATITHOUT 

7.7% 

19.4% 

G.9% 

13.9% 


Totals 


14.0% • 33,3% 


The anatomic evidence of outlet injury follows the trend of the pro- 
ceeding studies. In analysis of the re.sulls from a clironologie standpoint, 
we found that as we leanied to sweep deeper into the tissues on the 
crovm suture the incidence of outlet failures decreased tremendously in 
the episiotomy and major laceration series. The large percentage of 
failures in the no episiotomy series were the groups listed as No and 
fwst -degree lacerations. 

We have considered the gradation of lacerations made immediately 
after delivery in the group in which no episiotomy was done. In order 
to determine the actual amount of damage incurred at that time, we have 
subdivided the late results in the group without ejiisiotomy into sub- 
groups under the degree of laceration recorded at the examination ini- 
mediatel}’- postpartum. 


Tabi.f XI 


Pirst degree (17 cases) 
A 41.2% 

B 35.3% 

C 23.5% 

Second degree (20 cases) 

A 45% 

B 45% 

C 10% 


Xone (27) cases 

A 70.4% 

B 2.5.9% 

C 3.7% 


Other subgroui)s were too small to be of value. 

In scanning these stati.sties we agree with R. P. Ivelly that, “There 
are some eases who deliver without episiotomy and without laceration, 
but when they come in six to eight Aveeks later they do not have the same 
perineum.” This scries emphasizes the importance of submucous lacera- 
tions and the difficulty of recognizing and correcting them at the time 
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20^ 


of delivery. The .subgroups arc small and can be accepted only as in- 
dicating trends, novvever, if apiiear.s that nberc nalun^ has pvovidi'd jui 
adfHjnate episioloniy. i.o.. a second-degree laceration, the results are bet- 
ter tiian when she provides an inadequate one. 

The study of the effect of age on re.sults brings out anotlu'r interesting 
point, 

TAiiiiK Xn. Krrrrr or Aor. os IJr.srt.i .s 


Up to go 

V.-tTU 

WJTUOCT 

21 <0 :’.o 

wnri 

WITirOVT 

A 

71..U/r- 

10.0% 

A 

S.1.7% 


li 

2^.0% 

•to.0% 

15 

14.V/,. 


0 

0.0% 

•1.0% 

(' 

o.ort 

.».> .^r j 

20 to 2.1 

WJTIt 

WITUOCT 




A 

7.1..S-i7 

17.1 'f; 




U 

22.7% 

2S.f.% 




C 

- 






Tn general all the, grou])s with ej>isiotoiny .show the .same proportions. 
In each instance the comj*arison of later results is in favor of the ej)isiot- 
omy groui>. With eacii advance in age the group delivered witiumt 
ej)isiotomy shows a mark(-d increase in the unsatisfactory re.sults. We 
interpret this as evidenec that the indieation for e]>isiolomy heeomos 
stronger as a ])rimipara ])asses the age of twent.v, and that the indiea- 
iion i.s more mandatory with each successive year. 

Inasmuch as 9,-1 per e»‘nt of primiparas can la; delivered without 
laeeratiou and without demonsti-able anatomic iu.iury at follow-up, and 
inasmuch as an additional 19.8 j>er cent, though laeera 1 e<l, show a Grade 
A result, we are not ready t<( .join Gusman and Tritsch in their <rampaigu 
for pi'ophybietie eiiisiotomy. We tjr> ivady. liow<'vei\ to paraiihrase the 
old .srtrgieal dictum and sa.v, “'When in dorrht, ent.*' Litth' lias rejreat- 
edly calle<l attcnlimi to the neci^s^ity for ejusiotomy in those patimrts 
with conti'acted hony outlets or nari'ow snbjuibie angles, Del.ee lias 
advocated it in ]U’cparation for- lajrid f«u-ee]»s deliveries. Pomei-<iy, us a 
ju'eiairsor to vm-sion and the eomplex t'oreejis rotations. We wisli again 
to emphasize that this study is based on p:it rents delivered under' opti- 
mum lios]*ilal oonditrons. We do nor :Mlvui*atv- eb '-tivi' ejusiotomy e.vet je, 
as a hospital jnefcedure, 

.sr.M.MAuy 

Two hundre d and two jwinup.sras deH’ier*'d at term Ijv fore, j.- .are 
studied eornparing the immediate and late ri-ults with arid v.jtle.ut 
t-pisjnteray. 
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The types of episiotomy are considered, and it is suggested that the 
mediolateral type is tlie safer in the i)revention of third-degree lacera- 
tions. 

It is shown that, in our Ininds, much better anatomic results are ob- 
tained following episiotomy and repair. It is suggested that the better 
results are attriliutaljle to the easier recognition of the extent of injuiy 
done in episiotomy and the simplifieation of the repair where a surgical 
laceration is produced. It is sho%vn that episiotomy spares the anterior 
wall. It is suggested that where the spontaneous laceration approaches 
adequate episiotomy the percentage of unsatisfactoiy results is less. 
The fallacies of examination in attempting to determine the exact amount 
of damage done immediately after delivery ivithout episiotomy is shoivn. 
It is further suggested that the indication for episiotomy becomes man- 
datory in proportion as the age of the primipara exceeds twenty years. 
Many of the series are inconclusive because of the smallness of the sub- 
groups. They are presented not as adequate studies but as indices of 
the trends and the need for additional investigation. 


BEFERENCEB 

Ansyacli, Brool:e M.: Am. J. Obst. p. 1711, 1915, Braun, Carl: Lehrbuch, 1867 
(quoted from Little). Broomall, Anna: Am. J. Obst. p. 517, 1878. DeLee: Prin- 
ciples and Practice of Obstetrics, Philadelplua, 1928, W. B. Saunders, p. 326'B. 
Viihrssen: Arcli. f. Gyniik. p. 27, 1890; p. 413, 1893 (quoted from DeLee). Cam- 
eron: American Te.vtbook of Obstetrics, p. 877 (quoted from Lubiu). Gu.mari, H. 
A.: Oliio State M. J. 28: 053, 1932. Jevictt: American. Textbook of Obstetrics, 
p. 373 (quoted from Lubin). Kelly, B. P.: Virginia Med. Montldy 57: 397, 1930. 
Lul)in, S.: Long Island M. J. 60: 81, 1932. TAtfle, E. M,: Curtis’ Obstetrics and 
Gynecologj' 2: Pliiladelphia, 1933, W. B. Saunders Co., p. 360. Micliaelis: See yon 
Winckcl’s HandbucJi 3: 1, p. 153 (quoted from Little). Quid: Treatise on Mid- 
wifery, p. 1742 (quoted from Little). Plass: An. J. Obst. & Gyneo. 22: 176, 1931 
(quoted from Watson). Polah, J. 0.: Manual of Obstetrics, New York, 1914, 
D. Appleton-Century Co., p. 180. Pomeroy, B. E.: Trans. Am. Gynec. Assn. 43: 
201, 1918. Stahl; Ann, Gjticc. & Ped. p. 074, 1895. Stander, E. J.: Bull. Johns 
Hopkins Hosp. 47: 233, 1930 (quoted from Watson). Tritsch, J. B.: J. Am. Inst. 
Homeopathy 23: 327, 1930. Fcm Biigen: Neue Ztsclir. f. Geburtsh. 3: (quoted from 
Little). Watson, Benj.: Curtis’ Obstetrics and Gynecology 11: Philadelphia, 1933, 
W. B. Saunders Co,, p. 250. Williams, J. W.: Obstetrics, ed. 6, New York, 1930, D. 
Appleton-Century Co., p. 379, 



CURRENT TECHNICS l^OR OBSTETRIC ANALGESIA AND 

ANESTHESIA*' 

CiiAuis Gould, M.D., and B. C. Huist, M.D,, PniLADULPiiiA, Pa. 

(I'nnn the Poxl-Graihiatr Cmirsc in Gynrcnloflii and Obstctricf, Gnuluntr IlOfi'itnl) 

T his is an analysis of hvonty-four answers to an inquiry sent out by 
Dr. B. C. Hirst regarding the tcchnie for obstetric analgesia and 
anestiicsia used in a number of clinics, distributed as follow.s: (.’alifornia 
2, Canada 3, Connecticut 3, Hlinoi.s 2, LouisiaJia 3, Ma.ssacliusetts 3. 
Michigan 3, Minnesota 2, Missouri 3, New Jersey 1, New York 0, Ib-nn- 
sylvania 3, and "Wisconsin 2. In three of the clinics reporting tiic de- 
imrtment of anesthesia of the hospitals coopcrati's in the administration 
of ob.stctric anesthetics. Two of the replies were from the dejtartments of 
ane.sthcsia of the respective iiospitais. 


ANALGFJ?I.\ 

Information regjjrding analgesia was obtained from twenly.threc 
sources, of which twenty-one have some “routine'' or “standard" pro- 
cedure which they follow. Flexibility of ])roc(*<hiiv and “individualiza- 
tion" of the treatment are .stressed in throe. 

The time of administrati«m varies little. In one clinic, meilieation 
is withheld until the cervix is 7 to S cm. dilated, but the analgesia is 
usually begun iii ])rimiparas as soon as the ]taijis have becmuc strong 
and regular, la.sting one-half to thrce-iiuarters mimites, with five- to 
three-minute intervals, a!id the cervix dilated 3 to '» cm. In nmlti]>- 
aras the time of administration is determined by the chanieter ami fre- 
quency of the pains r.athcr than by the condition of the cervix. The 
melliods Jnnst commonly employed involve the use of bjerbituiriles-. nior- 
]>hinc and scopolamine, and rectal ether, alom? or in eombinatifm. 

Barbiturates arc used in sixteen clinics and in three <listiiief wayv: 

1, .\« .nCijuv:v?it~ {fi elli!'! type,-, of hypno! jt-H ii\ tt elif'irs 

l'i'nto5<arl-"nri1 yeijitj;)), g 

Lyprset ie jr. IC 

Si-tiuns !!!r,yt'>.l titero. ('in enly, t ) 

S’e-iiu!!'! rir'.yt'tt v.jjt; 1 

' * I’yitt-nnrr.i ''-‘i ■ ' •nn.'-’v.-if''-!'! witL ti-.-.p j 
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Pentobarbital sodium with moiplunc, 1 
Numul, 1 
Pcrnocton, 1 

3. To prolong the action of morphine and scopolamine in 1 clinic 
Dial, 1 

The apparent discrepancy in the aliove figures is explained hy the 
fact tliat in several clinics more than one preparation is employed. Since 
in some of the papers “pentobarbital” is apparently nsed as' a synonym 
for the sodinm salt, while in others allusion is made simply to “the 
pentobarbitals,” these have been grouped together under the apjiropri- 
ate headings with pentobarbital sodium in the tabulation. 

Sodium amytal or pentobarbital sodium is used early in the first 
stage in nervous patients who later receive morphine and scopolamine 
after sufficient progTe.ss has been made. In one clinic pentobarbital 
sodium is used “in connection with the morphine and scopolamine,” 
but no details are given. 

The most frequently used of the barbiturates is pentobarbital sodium 
with or without scopolamine. The technic of Irving and his coworkers 
at Boston Lying-In Hospital as published in Surgery, Gynecology and 
Ohstetrics for Jaiiuaiy, 1934, is used in three clinics and modifications 
of his procedure in four more. The modifications consist in variation 
of the initial dose of the barbiturate or of interval and dose of scopola- 
mine. One clinic substitutes sodium amytal for the pentobarbital. Most 
clinics use rectal ether to control the re.stlessness induced by the barbitu- 
i*ate. In one clinic repeated small doses (1.5 to 3 gr.; 0.09 to 0.18 gm.) 
of pentobarbital sodium arc used; a maximum of 6 gr. (0.36 gm.) usually 
is sufficient to carry the patient over to the second stage. In this clinic 
morphine is used in rare cases of inimiparous labor “early in the first 
stage” before the pentobarbital sodium is given, and rectal ether is used 
afterward in primiparous labors, or those pi’olonged by errors of ro- 
tation. 

In one clinic where a pentobarbital-scopolamine technic is sometimes 
followed, sodium amytal is occasionally substituted for the pentobarbital 
in the same dosage. 

In general, a large initial dose of pentobarbital sodium, with or shortly 
followed by an injection of scopolamine which is repeated as necessary, 
seems to be preferred to frequently repeated small doses of the barbitu- 
rate. The usual dose is 4 to 6 gr. (0.24 to 0.36 gm.) Imt as much as 
7.5 gr. (0.5 gm.) is given at the fir.st dose. Excitement is less and 
recovery more prompt, requiring less nui-sing supervision. One clinic 
remarks that the drug can be used late in. labor with greater safety than 
morphine. 

Sodium amytal is not widely used. In one clinic it is used in multip- 
aras in place of the morphine and scopolamine which is routine in pri- 
miparas. The usual dose is 5 gr. (0.3 gm.). 
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Four clinies simply listed the drugs used witliout giving dose or 
method of use. 

In one clinic a 10 per cent .solution of nllyli.soi)roj)yl harhituric acid, 
inarketcd under the name of Xumal, is being used intravenously, in doses 
of 100 mg. per kilogram of body weight, injected at the rate of 1 c.c. 
per minute. In their liands it has given 00 per cent satisfactory results 
in a series of 231 cases without harmful effect to mother or child. The 
users arc cnthusia.stic. hut this is not reported from any other clinic 
under con.sideration. The product is used in France with rojiorle.d 
success. 

Peniocton is given intravenously in one clinic when Tnorj)hino or gas 
has interfered with tiie uterine contract imis iri a ])atient who has had 
a prolonged fir.st stage and is exhausted. The contractions are said 
to im])rovc and a la])or which had come to a definite .standstill is said 
to advance rajiidly. 

The use of dial (diallyl barbituric acid) to prolony the iTfect of 
morphine and scojiolamine is mentioned by one clinic, hut their series 
is not comiiletc, and they do not wi.sh to make a detinitc statement at 
this time. 

There are two types of combined analgesia involving barbiturates. One 
clinic uses morjihine sulphate gr. (0.01 gm.), scopolamine gr. 
(0.0004- gm.), and sodium amytal gr. U (O.OG gm.) by mouth, followed 
after four to six hours with scopolamine gr. (0.0003 gm.) suh- 
c.utnneously, repeated once two or three hours later if necessary. O'he 
same technic is used in multiparas. using H tri’. (0.0075 gm.) of mor- 
jihine. 

In another clinic the nioriihine. gr. (0.01 gm.) is given by mouth 
with 3 gr. (0.18 gm.) of jumtoharhital sodium, which is rejicated with- 
out the morphine at four-lmur intervals for two mon* doses. 

Most clinics do not comhine morphine with the. harhiturates, and one 
sjiecitieally mentions the increased danger of resjiiratory deju-essinn. 
and also feels the use of harhitunites is eontraindieated in c.irdi.'u* jin- 
tients heeause restlessness iuereascs tho strain on the heart. 


(hie repoiis an inerea.'-'ed incideneo of fetal asphyxia with liarhit unites, 
type and ti'<'hnic unspecified, wiiich U-ti to their being disenntinm d, hut 
two definitely state tloit there wa.s no fet.al a.sphyxia oh.sem d. < hie 
t‘lher elinii' has diseardis] hiirhitura'ev ns *' unsatisf.netor.’”; nnotlar 
would have ermlinued tiadr m** if nd‘‘quate nulling f;iei|i{i,-s; h;s<i iw-rn 
availnhle. 


Morphine and scopolninine ur«r U‘-«d in eight of tin- r>:-p(.'!lsng elinie-- 
Tl'.e dose of morpiiine varies tr.nn ’d So ’i. gr. to h/c'n.'n gm. i 

and th.'i* of seiipolnniine from '}<.(, to gr. 5,1 (Kvr>'\'A g!v».- fus 

sl'.i' initiri! dos*-. Th' serq'olnnnne is u<>o:dly 
imd 511 one. instance litth- 


as Of.. 


rep. ated in stnnihr 

* gro. '■ r.'^ed. Tw-;» o; 
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them report the use of luorphiiie in smaller doses in slowly progressing 
multiparas, while in one, sodium amytal was substituted as has been 
mentioned. In three clinics the morphine is repeated if the labor is pro- 
longed, but the usual practice is to repeat the scopolamine alone, and 
in one clinic the morphine is never repeated after the initial dose. Two 
clinics specify that they do not use morphine withiji four hours of the 
expected delivery, while one does not use it Avithin six hours. The in- 
tervals for the repetition of scopolamine vary widely. The first dose of 
scopolamine is given from forty-five minutes to one and one-half hours 
after the initial dose of scopolamine with morphine. The interval seems 
to bear no relation to the size of the initial dose either of morphine or 
scopolamine. Scojmlamine is repeated once, twice, or as necessary, al- 
though in one clinic “'gas’’ is used after about 7 cm, dilatation of the 
cervix rather than repeat the scopolamine. Three clinics use heroin 
/^2 to y 2 r, gr. (0.005 to 0.0024 gm.), in one, heroin is used combined 
Avith scopolamine instead of morphine. One of these clinics .states that 
if the heroin Avere not available, morphine and scopolamine Avould be 
used. 

In tAvo clinics dilaudid, %2 gi’- (0.0018 gm.) has been used combined 
Avith the scopolamine instead of morphine Avith satisfactory results. 
The incidence of fetal asphyxia is in one clinic reported to be less than 
Avith morphine. 

Three clinics occasionally use pantopon gr. % (0.02 gm.) Avith scopola- 
mine. Results are satisfactory, but it is not routine. 

Rectal ether alone is used in tAvo clinics, in one for multiparas only. 
The GAvathmey technic is used in primiparas, modified by omission of 
the magnesium sulphate in one clinic, and of both the magnesium 
sulphate and quinine in another. 

Avertin is still used “in selected cases” in one clinic and has been 
used and abandoned in tAvo others. 

Inhalation anesthesia is used during the first stage in five clinics, 
usually in multiparas, as folloAvs: “gas,” 1; ethylene and oxj^gen, 2; 
nitrous oxide and oxygen, 2. In one clinic nitrous oxide and oxygen 
is used throughout labor for priAmte patients. 

Of the 23 clinics reporting on analgesia IT used one standard method, 
either barbiturates, morphine and scopolamine or a combination of both, 

3 report the use of 2 methods, 2 of 3 methods, and 1 listed 5 different 
drags “used in selected cases.” 

ANESTHESIA 

TAA^enty-four clinics reported on anesthesia. One reports only on an- 
esthesia used in operative obstetrics and has been reserved for separate 
consideration. An attempt to study the technics of the remaining re- 
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ports dividing llic anesthesia arbitrarily into four classes, 3 lato second 
stage, 2 actual delivery, 3 repair, and 4 operative obstetrics gave the 
following results for 23 cases. 

I.ATr, SECOND 

KTAOK DELUT-nV 



OARE.S 


CASKS 

f 

/C 

rnlmlation anestliesia 

22 

pr>,7 

21 

01.3 

Nitrous oxide and ox.vgen, with or 
without ether 

ar, 

nu.2 

12 

32.1 

Ethvlene and oxveen 

•» 

13.0 


21.7 

Ether 

.a 

13.0 

3 

t3,n 

Chloroform 

o 

S.7 

4 

J7.i 

Infiltration 

0 

0.0 

o 

s.7 


The perc(“n1age of those using nitrous oxide and oxygen may actually 
he higher than is here shown, l)ut three clinics re])ort the use of “gas” 
and arc included only in the inhalation anestliesia. It. is implied by 
some that re])air is done under the anesthetic used during the late sec- 
ond stage and delivery, hut, ins\iflieient detail makes comparable statistics 
for the ])roj)osod third and fourth classes im])ossible. In two which use 
gas in the late second stage and chloroform for dcliveiy, ether is used 
during repair. Several clinics use either nitrous oxide and oxygen or 
ethylene. In one clinic chloroform is given throughotU to ])aticnts un- 
less contraindicated. In another chloroform is used when there is fetal 
distress to relieve the j)rcssure on the child, followed with 1arg(; amounts 
of oxygen alone, and no attempt is made to deliver the child until the 
fetal heart regains its normal rate. Indeed, the head of the child is 
somctime.s pushed upward to relieve any tension 0 )i the ('ord while the 
chloroform is being given. It is also used in neglected cases with 
tojiically contracted uteri. 

Only nine clinics reported operative obstetric anestliesia separately. 

One uses phenobarbital or pentobarbital sodium as preoja-rative seda- 
tive in I.b to 3 gr. (0.03 to 0.1 S gm.) doses. 

Three use local infiltration anesthesia, two for low forceps or rejiair 
only, one for laparotrachelotomy. In one of t}n;'^c^ pudendal block 
is also used. The agents arc not stated by oinr clinic, in the. others novo- 
cninc or nupereaine are \ised. slrcnt'th not. given. 

One uses spirjal anesthesia in ojier.itivc dclivcnes v.he!-c there is no 
contraindication. It is not rccomnn-ndoi for the termination of normal 
labor. Teebnic is not given. 


Two prefer ether for oardiae.s and cdtcr is u.s< d in ven-ions .and 


ext r.'sct ions, mnnu.'d rotations, .and when' relaxation is jnsuAIci.'nt veitfi 
th(‘ Usc ,tf cas alone. Ethylene and eyclojip-ipaue are S'-iiaetinKs u'-cd 
with nitrous oxide i-nd ox.vo*-n ;in*sthc;s;n pt obtain lc-tt« r n-laxation. 
IVivinyl ctiicr atsd eyeloj’-roj.-anc avi' stiH in the i xjjvnmcio.al stag.'. 


The present cost 
In one clinic 


is pnfuibitivc. but ri-sults .arc said 
an clnKoratc itvlmic for 


to bv c 

4.' f V“ * ^ f j j 2^ 
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incision is made. As soon as tJic babe’s moiitli is freed, tiie anesthetic 
is stopped and carbon dioxide and oxygoi is given nntil tiie cord is 
clamped. Tlien a liypodcrmic of morpliinc and atropine or of pantopon 
and atropine is given the mother, tJie oxygen in tiie nitrons oxide and 
oxygen mixture is reduced, and the operation terminated under this an- 
esthetic, usually without ether. 

. It is possible that tliese data do not represent the whole trend of ob- 
stetric anesthesia, and analgesia in this country, but they have been 
collected from widely divergent locations and from outstanding clinics 
and teaching centers. No attemiit has been made to extend the scope 
of this paper by including a survey of recent literature. It is, however, 
interesting to note that in none of these centers is paraldehyde used. 
P. Neon Reynolds in his book. Relief of Pain in- Cliildhirtli, published in 
London in 1934, dismisses the barbiturates as dangerous, but advocates 
paraldehj'de in oil per rectum, with or without a single injection of 
morphine and scopolamine, for “ease of administration, general ap- 
plicability, effectiveness, and ready combination with other methods” 
(notably nitrous oxide and oxygen or chloroform) “during the expul- 
sion stage.” Rosenfield and Davidoff of Boston published in 1932 a 
series of 50 eases in which they used i)araldeh 3 "de with sodium pento- 
barbital with no failures. In Surgery, Gynecology and Obstetrics for 
February, 1935, they present a .series of 300 cases with 1/335 failures, 
and in these the distress incident to the labor was greatty decreased, 
but the desired amnesia was not obtained. There was no maternal 
juortality in either series, and no fetal mortality which could be at- 
tributed to the use of the drags. Excitement occurred in 7.33 per cent 
of eases. .... 

Colvin and Bartholomew of Atlanta, Georgia, report in the Journal of 
ike American Medical Association for Febraaiy 2, 1935, a series of 100 
cases in which sodium amj'tal was used wnth rectal paraldehj’^de, with, no 
increase in length of labor or of incidence of postpartum hemorrhage, 
no fetal asphj'xia, and so little excitement or restlessness in the patients 
that the authors do not hesitate to suggest its use in the home, in spite 
of the fact that it is generally’’ accepted that obstetric analgesia should 
be undertaken only in hospitals where adequate nursing facilities arc 
available. 

CONCLUSIONS 

Statistical analyses of small groups arc necessarily misleading, but wc 
believe the following general conclusions are justified for the group 
under consideration : 

1. There is a striking lack of unanimity of type and technic of ob- 
steti’ic analgesia and anesthesia. 

2. The most widely used analgesic agents are the barbiturates, among 
Avhich pentobarbital sodium appears tlie most frequently chosen. 
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3. The hiirlhl urates are 'riven by luuuth; tlioir intravenous use has 
not spread extensively in tlie United Stales, 

4. Barhittirates arc frerpiently eoinhincfl with scopolajuine (jr occasion* 
ally with niori)hine and sco])olamine. 

n. Kxeif<‘.ment induced by the barbiturates is controlled by rectal 
i-ther. 

(). In general, barbiturates are not considered to inereast? fetal as- 
phyxia. 

7 . Barbiturates have not jiroved univer.sally satisfactory ami have 
been discontinued in some clinics. 

5. Barbiturates requii'c careful nunsinir care of the 2 )atient. wliile 
under their inlluenee. 

11. ^Ioi-])hine. with scopolamine is the second most common lyjie of an- 
alp:esia used. 

10. It is believed to increase fetal asjdiyxia and is not used within 
four to six hours of e.xju-cled delivery, 

11. Avert in is not widely used. 

12. 'i’he (iwathmey technic is occasionally used, and is usually n>odifit d 
by omission of eitht'r tlu; mairnesium .sul]diato, the (juijune, or of both. 

13. Inhalation anesthesia is rarely used durinjx the first stage, 

14. On the <!ontrary, inhalation anesthesia is almost always used dur- 
ing the late se(amd stage and during delivery. 

1:1. Xitro\is oxid(‘ and oxygen, alone or with ether, is the most widely 
used of the inhalatictn anesthetics. 

1(1. Bther is used wheie relaxation is necessary, and is preferred f<ir 
cardiac jiatienls to tUher iniialation anesthetics. 

17. The use of ethylene seems to be fairly well J’cstricled to clinies 
located in the Ididdle IVest. 

18, The })lace of sjunal anesthesia in olvstelries is distinctly runited. 

It). Local anesthesia is not widely used. 

2n. The ideal of <>bste(ric analgesia and amsih'-sia has not yet bc'-n 
attaimMl. 


ratsfri, Migacl V.: SjTijphj'Piotomy for the Aftcr-coialns; Head, It -I. K-!-. 
\ , irj: 
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EXTEAUTERTNB PREGNANCY*' 

A Clinical Study of 500 Cases 

James E, Fitzgerald, M.D., and John I. Brewer, M.D., Chicago, III. 

(From the Departments of Ohstclrics and Gynecology of Northwestern University 
Medical School, Si. lAihe’s Uospital emd Cool: County Hospital) 

^ I ’HE cliagDosis and treatment of extranterine pregnancj’’ have been the 
subject of much thoughtful study since they were first recognized as a 
clinical entity. In tlie past few years, an enormous amount of literature 
has appeared on this subject. Nevertheless, the diagnosis stiU presents 
gTcat difficulties as is evidenced bj’' the percentage of error, and the 
mortality tables convince one that the ability to diagnose such ceases 
and the method of treating them deserve further investigation. 

This group of 500 eases consists of 402 eases from Cook County Ho.s- 
pital and 98 eases from St. Luke’s Hospital. All cases from Jan. 1, 1924, 
to the middle of 1934 are included, and thcj^ are consecutive except 
where a case histoiy is unavailable. All of the cases ivere proved extra- 
uterine pregnancies by operation, autopsy, or tissue study. 

At the Cook County Hospital, extrauterine pregnancj'’ is considered 
as pathologic obstetrics, and when such a diagnosis is made on admission, 
the patient is assigned to the obstetric service. Because of the obscurity 
of diagnosis, such patients not infrequently go to a medical or surgical 
seiudee. About an equal number are admitted to each of the gynecologic 
and obstetric seiwices. Almost as many are sent to the gjmeeologic serv- 
ice diagnosed as pelvic infections, as are sent to the obstetric service 
as extrauterine pregnancies. Thus, it happens that the cases here re- 
ported have been eared for by any member of the surgical staff, one of the 
six gynecologists, or one of the five obstetricians on the hospital service. 

Jge . — Tlie extremes of age were sixteen and forty-nine years. More than three- 
fourths of the patients were between tlie ages of twenty and tWrty-Sre. Extra- 
uterine pregnancy, like many other diseased conditions, has been thought by various 
authors to be seasonal in occurrence. Our statistics covering a period of ten years 
fail to show any noteworthy variation in this respect. 

Previous Deliveries. — ^We have not attempted to designate previous pregnancies 
because in this class of patients the history of previous aliortions is notoriously in- 
accurate. There were 27.4 per cent of these women who hud delivered no full-term 
babies; 38.2 per cent had delivered only one; 18.4 per cent had two babies. Tims, 
64 per cent of the 500 had two babies or less. Thirteen patients were operated 
upon previously for tubal pregnancy'. 

Time Elapsed Between Last Pregnancy and Ectopic Pregnancy. — The time 
elapsing between the date of the last pregnancy and the development of the ectopic 

•Read before the Chicago Gynecological Society, January 18. 193S. 
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varied from six weeks after the birlli of a full-term child to nii!ete<‘n ycars^ the 
average time being 4.7 years. In the cases where such information is availnble, a 
long period of sterility is not the ride, more than half of the ertrauterine preg- 
nancies being recorded witliin three years after the birth of the last child. 

BUciUnrj . — Menstrual disturbance is a common factor in the history of a patient 
who has an oxtrauterinc pregnancy. The classic history of such a p-.itient is rather 
generally accepted ns that of a missed menstrual period followed at a laftT date 
by mild irregular bleeding usually characterized n.s spotting. In our series of 
however, more than one-third did not miss a menstrual period, at Ic.nst from a lay 
jioinl of view. Novertlieless, the majority of thc'^o did show a menstrual dislurhar.ee. 
Thus, fifty-seven patients (31.-5 per cent) had bleeding wliich began as n menstrual 
bleeding at the normal time, but continued longer than a normal period, nnd in sixty- 
four (12. S per cent) llie normal period was, replaced by a diminirhid ami inlei 
inittent flow described ns .spotting. In a slightly larger group the patient definitely 
missed a menstrual period, and began to bleed vnginally from four day-* to foiutoen 
wc-eks after a men.-slrual period should have occurred. In eighty-eight easeM (IT.O 
jier cent) (here was no bleeding at any time. Tliirly of these dereloped symjd'ontt 
b(>fore they had misted a menstrual period, and fifty-eight had a history of missisl 
menslnml periods but no subsequent blei'iling. One patient liud inen«! ruai.'d 
for two years, but she, bad a dcliiiito glandular dy.sf unction. 

(horarlrr of JUcvdivp. — Ilighty-eighl of our patients (17.0 jier cent) had no 
vaginal bleeding between the time of the last normal menstrual jieriod and the time 
at whieh a diagnosis of some condition requiring operative interference uas nuuie. 
More than htilf of the total (50.G per cent) had only spotting following normal 
menses ami while a few (G.-l per cent) spotted only one. day, the great majority 
HjicittcHl intermittently for various periods. In a fifth of the e.asex (2d.G ]»*>- rent ) 
moderate bleeding was noted, and in 8.2 per cent there was rdeeding that could In- 
characterized tts profuse. Two patients had actual hemorrhage, nnd in iIh-m' ca.*<-* 
the external tlmv was apjcircntly sufiicient to account for the fvi<lont Mood 1 o»k. 

Tvj'f of /’oia, — Pain of some type is :iu almost universal complaint of a patii-nt 
with an extrnnterine pregnancy. It wns present in '.o'l.-! per eent of our r.'i'-eJ. Kvery 
adjective dcserijdion of pain has been used by these ]citients. The ‘-trikiiig feature, 
however, is the high jHTcentago in wliiidi .sudden, severe pain was note<{. Tiiir* <►' 
otirred in nearly two-thirds of t!io entire grouju nnd in more than lirdf of all '-use* 
it was the lirst pain noted Isy the jc-.tient. Various ehnracterirations of this tyj-.- 
of pain tire me! with, but prrictieally till patients were tfgre<s1 upon om- p-dnt. 
namely, that it was n .«udden jciin nlddi v.as so severe ns to force them to nt'-je-ad 
their activities imimdiatcly. That this smldea. severe pain i« not 5rivariab]e ;i 
evidraci'd by tlie ,l 4 .<s jier cent who nev'cr had jain of nr.y severity. Tea 
Iiad no p<a!U at any tin'c. Two of th*-^-' cn—.'s were unriipturi-! tub'd pr< gr.an-' 
discuv.-re--! while opi-nitusg upon ped rents -with fsl.reids, Advrin-'o-l jif.e t reg. 

nnrj'-y ni--.y b-- pte*'*;;! in the absence of pain, as was sh.owr. bv- ore rur'.ufid iate'- 
s'.itial pregaaa.cy witri r> four months' iritrr.abdcir.ir.a! and crie p-.t-rut yg?; 

rm evt muterire‘' runs® b.rgc as a raoathae* pregj.rinf rit^-s?;*-'. r.‘'itM'r rega r,' 

having pain at any time. 
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Tlius the localization of j)ain was not of great help in either the diagnosis of extra- 
nterine pregnancy or in determining its site. In our experience, shoulder pain was 
helpful more as corroborative evidence than as a primary diagnostic factor. 

Temperature.— 'Forly patients (8 per cent) had a temperature below 97° F, These 
patients were all seriously ill and in collapse. There were 3u.G per cent who had 
normal temperature; 41 per cent showed only a mild elevation in temperature, that 
is, not over 100° F. TIius, 84.8 per cent had a temperature of 100° F, or below. 

Scdim^itation . — A sedimentation test was done in 19 instances. In 18 of these 
there were varying amounts of intraperitoneal bleeding. Seven tests were normally 
horizontal. Nine were single curves and ?> were diagonal. In none was there a 
rapid sedimentation. 

Adviission Pnhe . — Of this group of ,100, only 42 (8.4 per cent) had a pulse of 
SO or below. Two hundred forty-five (49 per cent) had a pulse of 100 or above. 
Of these 119 were above 120. 

Leucocyte Count . — A leucocyte count was recorded in 339 cases. In one-third of 
these it was within normal limits, and in two-thirds there was a definite increase. 
On the whole, this increase was mild, over one-third ranging between ten and 
fifteen thousand, while less th.in 14 per cent showed more than twenty thousand. 

Erythrocyte Count . — Tlie erythrocyte counts were all taken on admission of 
the patient to the hospital. The time at which these counts were made undoubtedly 
accounts for the fact that over 60 per cent of those patients on whom red cell 
counts were recorded showed a count of more than three million. 

Pelvic Findings . — Several interesting facts are apparent in a study of the results 
of pelvic examination. Palpable masses were found in a largo majority of the cases 
(65,2 per cent). Bleeding sufficient to cause bulging of the culdesac was noted in 
more than one-third (33.8 per cent). The frequency of extreme tenderness was 
striking. Tenderness characterized as either extreme or marked was noted in 
71 per cent of our patients. This phenomenon has been subject to much dispute. 
Litzenbergi describes the pelvic mass of an ectopic as “tense, fluctuant, exquisitely 
tender and pulsating.” He also observes that the cervix is excessively sensitive to 
movement when there is peritoneal iriitation from blood in tlie culdesac. Anspachz^ 
says, “A prominent and often a striking feature of the palpation is the marked 
tenderness of the pregnant tube. It is not unusual for the patient to start with 
pain at the first touch of the examiner’s finger.” Schumann^ says, “It is note- 
worthy that the tenderness on vaginal examination is usually out of all proportion 
to the size and density of the mass palpated, and to the experienced gynecologist the 
disproportionate tenderness is highly suggestive of the presence of an ectopic gesta- 
tion, as against acute salpingitis. Traction on the cervix and active manipulation 
of the uterus greatly aggravates the pain and tenderness.” Our experience has 
been that tenderness is almost invariably present wlicn there is a palpable mass and 
tliat in the majority of cases the tenderness is extreme. In those cases wliere a 
mass is not palpated, excessive tenderness is frequently the factor which enables one 
to make the proper diagnosis. In the estimation of this factor it is to be remem- 
bered that the great majority of these patients were seen long after the onset of 
sjTnptoms. Patients seen very early might show less tenderness. Thus Curtis^ ob- 
serves, “In the region of the- affected fallopian tube is a boggy, usually non-sensitive, 
sausage-shaped or ill-defined mass.” However, the majority of his patients were 
seen early. 

Preoperative Diagnosis . — The preoperative diagnosis was correct in 60.4 per cent 
of the cases. It was, therefore, incorrect in nearly 40 per cent. The greatest dif- 
ficulty in differential diagnosis was caused by the similarity of history, symptoms, 
and findings in extrauterine pregnancy and chronic inflammatory' processes. Thus 
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ill (10.2 jK'r cont) were optmlfl uj>on uinlcr llie dinfriiosis of inOatmn.'itorv 

(lisofiFc un<l ijS jmticnl.'i (10.0 j>er ccJif) a.s oitlier ocloptc or inflammaton.- 
In :i<i0ilion to 2.'5 {cilionts (1.0 por corit) wore ojMTatod npon with tl'.o in- 

definite tTuiRnosis of surgicul uiidomcn. 

Location of the rrcfinancU . — Tubal pregnancies were about equally dividcil be- 
twcf-n tlio two .cide.«. The tiiosl common location was in the outer one-third of the 
tube, and the least common in the inner third. There were eigld cornual pregnancies. 
One patient had a cornual jiregnancy on one side, and a tubal jtregnaney on the other, 
both of wliie.h had perforated. Seven lidjal pregnancie.s had jierforated into tlie 
broad ligament. There were liftwn .«e.-ondary abdominal pregnanci<*.«, the younge.«t 
of which was three months and The oldest eight months, the average age being 
■l.G months. In six imtients, both tubal and intrauterine pregnancies were present. 
After operation three of the patients altorted and three carried the uterine jireg- 
nancy to term. 

A.s’.vorurfrd J’alhntofjtj. — Until fairly recently, previous pelvic iiiftsdion has b'.s'ti 
considered the most imjmrtant factor in the causation of extriuiterim'. pregnancy. 
Many ohservera have also noted that evidence of previous infection was by no means 
nniver.sally juosent. In this grouji of .'"d'O. elinical evidence of resolving adnexa! in- 
feetion was dellniti-ly noted in 1-12 eases (2S,4 per cent). .It is to be exjicotfsl tlud 
in a certain percentage evidence of previous ja-lvic infection wa.s jnesent but not 
recorded on the record of ojicration. The other cases in which a.«sociated pathology 
occurred requires no comment, oxcept that, in sevcTal of the eases of fihromyomata 
the ectopic jircgnancy was tlie incidental finding, as it wa.s in one cu.so of incar- 
cerated umhilical hernia. 

PdfiVats in CoUai'sr. — Ninety-one of (he GOO patients came to the hospital in col- 
hqise. Tlicy showed marked pallor and a rapid, Ihneidy, soft iml.se, often imp-'r- 
eeptihlo nt tho wri.st. They had cold, moist extremities, often air hunger and usu- 
ally n suhnormal temperature, l-'n-qucntly tlicy were re-ule.ss and off<n .semirnn 
scions. It is not the pnrj'ose of this report to dii-c.uss the piiysiidogy of this con- 
dition, nor to enter into the old argument of tlie merits of imme/liate vitmis de- 
layed o)'cintion. fiutbre it to say that immtaUate hlood trriusfusioti is abuoft sin 
impossibility at the Cools County Hospitnl, ih-csiuse of the nece.ssjjy of depi-iiding 
on relative.s to act a.s donors. 

Of these t'l patients, or.ethuil died and two-thirds n-covcred. Htraugely. tlie 
Same pcrceiitage of cacti group was opertitisl upou at once, and tlie .v.me iw-reent-ige 
had the ojsTation delayisl. In riiis group <if !<,l patients in extremely sen't(-!,i coadi- 
tion, the mortality of t!io'--e ojs-tated upon at tmee v.as g-t per cent, and of tSjO-i* 
treati'd for Ix-inre ojH-nition the auirtality was j>er rent. WJdio tbi-ie i;;ay 

be Some room for argument n.s to tlie priq'.er tiam to iq-.-r.ate upon pat-er.!?. 
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The Unruplured Group.— In 34 cases there was no apparent perforation of the 
tubal wall and no blood in tho peritoneal cavity. For tlic purpose of tliis report, 
these were considered unruptured tubal pregnancies. In these cases the mcnstnial 
history and the character of bleeding was not unlike that of the otlier cases. The 
diagnosis was even less accurate because several of these were discovered in con- 
nection with other pelvic patliologj’ which was correctly diagnosed. 

The absence of sudden severe pain was notcwortliy in the unruptured cases. In 
tlic 500 patients, sudden severe pain was present in about two-tliirds of the patients, 
but in the unrui)tured cases cramps were the only pain complained of by two- 
thirds of the patients. In 2 cases tliore was no pain at any time. 

Mortality . — A mortality of 7.8 per cent is rather higher than that of most series 
recently reported, and requires comment, if not explanation. There arc two factors 
which have some bearing on this high mortality. One is that the Cook County Hospi- 
tal is an emergency hospital which receives a fairly large percentage of patients who 
are already bej’ond help. Tho otlier is that there is no means of obtaining blood for 
transfusion except from relatives, and relatives of tho patients in this hospital are 
notoriously unwilling to submit to this procedure. 

Of the 23 postoperative deaths resulting from hemorrhage and reaction to opera- 
tion, only 3 patients were transfused. Three patients with secondary abdominal 
pregnancy died. None was transfused. Experience over a period of years has 
taught us that exsanguinated patients are bad risks whether operated upon or not, 
and it is our opinion that a large percentage could be saved if prompt blood trans- 
fusions were available for them. The other postoperative deaths e.xplain themselves. 
It is of interest to know that tho patient who died from thrombosis had no evidence 
of pelvic infection or thrombosis at autopsy. The thrombosis occurred in the 
jugular and loft subclavian veins, the superior vena cava and the right auricle. 

Twelve patients died before operation. Ten of these were considered beyond hope 
of operative help, and all of them died a short time after entrance. Not one of 
these patients received a blood transfusion. Two patients who died before operation 
deserve comment. Both were in excellent condition on admission. In one a culde- 
sac puncture was done as a diagnostic procedure, and no blood was found. Although 
she was afebrile on entrance, a massive pelvic infection developed after the needling 
and a subsequent colpotomy revealed old blood and pus. The) patient died from the 
infection. The other patient who w'as not operated upon was examined in the after- 
noon, at which time she had a pulse of 72, was afebrile and, except for the history, 
had no evidence of an extrautcrine pregnancy. She was kept for further observation. 
At 11 o'clock tlie same night she had a sudden severe pain, collapsed, and died within 
an hour. 

The average stay of all patients in the hospital after operation was 15.1 days, the 
extremes being nine and ninety days. The time of operation varied from twenty to 
ninety minutes, iind the average time was forty-nine minutes. 

SUMMARY 

1. A sei'ies of 500 extrauterine pregnancies is presented. 

2. A long period of sterility preceding the extrauterine pregnancy 
was not the rule in this group. 

3. Paiii of some type was the most common symptom. In two-thirds 
of the patients sudden, severe pain was noted. 

4. In the majority of the unruptured cases the pain was of a cramping 
character. 

.5, Abnormal bleeding was present in a majointy of the patients. 
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fi. A])proxiinatC‘ly one-third of the patients iiad no menstrual 

period. 

7. Severe collnp.se occuri'cd in 1S.2 jjer cent. • 

8. Fainting was noted in 2t) i)er cent of the j>atients. 

0. Over lialf of tlie patients had a temi)eralure above normal. 

10. Extreme pelvic tendernc.ss was pre.sent in nearly three-fourths of 
1.he cases, 

11. The mortality rate was 7.8 percent. 

12. Blood transfusion is tlie most imjjortant single factor in the 
treatment of cases in collapse. 
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A SBUIBS OF (527 VAOINAB II Yf^TKKKFTOMlKS PBHFOHMBU 
Ft IK BKNKIX DISBASK WITH TIIKFE DKA'ni.S* 

X, SritOAT Hkankv. A.B.. !M.I)., F.A.C.8.. (hitcAUCb Im,, 

A P THE 1024 meeting of the American (lynccolocical 8 oe/n-ty 1 n;- 
ported a series of rhio vaginal hy.strivctmnics performed fetr the 
cure of benign disease with two deaths, a mortality jxite of 0.25 per 
cent,! At this time I wish to n'port on an additional sixty-two e.-ist-s 
or a total of ti 27 cases with three deaths or a morialily of 0.47 jht eeu). 
This ineludes all jmtienis <»))erated upon siinre the, Staff at the Preshy- 
terian Hosjul.-d adopted etliylene ns tin* routine anesthetic in m.ijor 
surgical worh. During tiu'; time Jio r.asv retpiiring a vaginal liyster-i-. 
tomy was treated itt any other w.ay. As a matter of fact a gr<-at mnnle-r 
of wotnen were snccessfiilly operated upon hy tin- vagitud route, an vdsota 
1 formerly would htive done an abdomisi.al hy.sierfetoiny eitj,.-r h.-e;‘n>e 
of the si/''- of a ttimor or from the fear of .adho'-ioiis. t>v would ha'.' 
give?! txidittt!? 1 « eat?Si' tliio' would hi'.v*- D-.'?? eroisdderi'd I'nwir ’-’urgjea,! 
rides. You will notice iji tlio !ab. 5 «‘. i?? sj'ite of this being a 5v-r,..n a?} 
disease, several jc.tifjjts v/ith cancer. Tie- pr^'i'pcnitive <n.';gns'-;j.x 
it? thtsi; tViMS wav nojis^iahgua.nt atiil tl'.e «fie-r;;tsve jiisdis!'..’*- did 
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uterus were so early as to eliminate infection from our consideration and 
those of the ovary carried no lisks to immediate recovery. When the 
preoperative diagjiosis is cancer of the uterus either of the body or of 
the cervix, a more radical procedure is indicated, and in addition, such 
cases are always infected, so that frank uterine cancers are eliminated 
from tliis report. This study is an attempt to evaluate the risks of an 
operation. 

Thus far I have not had to abandon the vaginal route -and complete 
the operation abdominally. Of the 627 cases 127 were nulliparas. 
Earlier I failed to keei) a record of the number' of cases requiring 
morcellation. It was performed thirty times in the last 168 eases. 


Tablk I. Age Inciden'ce 


-.tv- 


14 between ages of '|’ 

23 

to 

29 

200 between ages' of ' 

319 between 'ages of 

30 

to 

39 

'40 

to 

49 

70 between ages of 

60 

to 

59 

19 between ages of 

GO 

to 

69 

5 between ages of 

70 

to 

76 

Table II. Indications 


Kbromyoma of the uterus 338 

Uncontrolled monorrhagia 119 

... Prolapsus of the uterus 7C 

' • Adenornyoma of the uterus 60 

Persistent leucorrhea (uterine origin) 9 

Sterilizing procedure 6 

Eetroversion 5 

Uncontrollable dysmenorrhea 3 

Prolapsus of the uterus with tubal pregnancy 1 

Previous interposition "operation producing bladder symptoms 1 

Endometriosis of uterus and ovaries 1 

Ovarian cyst and carcinoma of the cervix 1 

. Ovarian cyst . ■ ' 2 " 

Dermoid cyst . , 1 

' Stricture of cervix 2 

Bilateral chocolate cysts of ovary 1 

Bladder tumor • . . . , 1 


One patient was operated upon for ovarian cyst and carcinoma of the 
cenox. The cervix did not appear malignant; it was badly scarred. The 
patient was very stout and advanced in years, and the uterus was re- 
moved in order to facilitate the removal of the ovarian cyst. Cancer 
was not suspected until the microscope was used. Likewise eleven other 


Table III.-' Complicatioxs 


- -- — .. ' ' , . 1. 1 . . ' — 

Hypertension, systolic blood pressure over loO 
^ Secondary anemia, hemoglobin liiider GO 
.! Nephritis or albuminuria >■ .] 

Pulmonary tuberculosis (arrested) _ . 

• U Splenomegaly ‘ 

Diabetes 

Mitral stenosis ' 


, 79 
71 
22 
r> 

. * j-i ( vL ^ ' 

5 
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casft-s, unsuspected at operalion, Avcrc inieroseoj^ically fancer, four car- 
cinomas of the cervix, four microscopic carcinomas of the corpus uteri, 
and tiircii carcinomas of cervical polyps. There M’erc two tihromyomas 
associated with carcinomas of the ovary. 

TAiii.r. IV. AamTioxAi, Orr.r.ATivr, l’):i,Hr.i*tr!!r,s 

Posterior colpoporhioorrlinjiliy 
Olio or liotli tuhos roinovoit 
One or tiotti ovorios roiiiovod 
Plastic OH iirotlira for incoutiiioix’o 
Koinovai of llurflioliiiian cyst 
Koinoval of ndononiyoinn of roirlovajxinal s<’p!mii 
Itopair of comjdctc jM'iiiical t^ar 
Pepair of rcctovrminal tistiila 
Ifopair of fistula in niio 
Yiilvcrtoiny 
Hcmorrlioidccloiny 



1 ’aIII.I; V. (’<»MrMi.’AT!ON'S’ 
Tonij'crattiros over leii.C" F. for one or nior<‘ days 


Due to cystitis .'x* 

Protialdy duo to wound infection jss 

Feauirat f lironilioptiUliitis 1 

Parotitis t 

Sponge in vattinal vault I 

Pnlnionary endiolns _ I 


Tit*' three fatal easi-s vo-rc as follows: 

1. Patient, ti]>erat<'d upon for fitiroinyonin aii'l mi'iufrrliacia. di'-i on itie 

Jlftb dav of jH'ritonitis, Microscupie oxaniina’.ion slmwcd tlie uterine v.aU to contain 
invrinds of niit'ro<copic al'fci'sscs. It tta* later r>‘v<-aled tlia? tbe patient luol Pad 
an eifdoratorv ctiretteinent witliin a v.as-l: of Iwr •■ntiance upon tr.y service t-rcl Pad 
pept tins to Persclf. 

t'ASt; C. -'Patient laid Pad a, prcvii-a'^ opemtion i-n app-r.daio-. l>i;rnnr 
Pt'St erect (liny tlie ndPereut ilium v.as iii'-iscd lo.it iininclintely sutusi'-l, P.-i’.itr.t 
ilted on tpe fourtP <ttiv from inte«tir.al oP'Uructif'n. .\n oj“'rati>.ri for tsse r**;i' f (.f 
tpe (d)".truction v.’av j«'r;‘or;tied Put too late to Pe 
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Injury to the Rectum . — ^Adcnomyoma of the rectovaginal septum is 
not infrequently associated with disease of the uterus requiring a hyster- 
ectomy. This complication should not deter one from operating 
vag'inally, for this growth is more amenable to attack by the vaginal 
route than it is abdominally. As a matter* of fact I have frequently re- 
moved an adenomyoma of tlie rectovaginal septum and attended to the 
associated involvement of the ovaries by the vaginal route without re- 
moval of the uterus. When the utcinis lias to be removed, the procedure 
is greatly facilitated. In this series seven required removal of adeno- 
m^mmas of the rectovaginal septum. In one a tiny perforation of the 
rectum was made. Immediate suture in layers with inten-upted catgut 
was followed by an uncomplicated convalescence, 

Prolapse of Fallopian Tuhe . — In three cases, at some time during the 
convalescence, tire vaginal vault opened and a tube prolapsed and be- 
came adlierent in the vaginal vault. In such cases the patients usually 
complain of a profuse watery discharge. This accident is simply attended 
by making' slight traction on the tube under anesthesia until it is com- 
pletely delivered into the vagina, when a ligature is pa.ssed around the 
tubal mesentery" and the tube burned off wutli a light nasal cautery. 
This generally requires no hospitalization. Previous to this scries when 
closure of the vaginal vault was perfected with continuous suture tubal 
prolapse was not uncommon. These patients suffered no more incon- 
venience than would be occasioned by the removal of excessive granula- 
tion tissue. 

In general the patient was able to eat brealefast and read the daily 
paper the morning after the operation. Wlien extensive plastic work 
had also been done the disturbance experienced was that of the.pla.stic 
work rather than that of the hysterectomy. When simple hysterectomy 
was done the patient was singulai’ly devoid of complaint. None of the 
patients had shock. None had acute dilatation of the stomach. Except 
for the three fatal cases the attendants experienced only rarely anxiety 
regarding the condition of a patient. The average length of stay in the 
hospital in the 627 cases was 12.03 days. 

There has never been reported a series of hysterectomies by the 
abdominal route vnth so low a mortality or morbidity rate. Vaginal 
hj’^sterectomy should be more frequently performed. Every gjuiecologist 
should be able to perform safely this operation when the specific indica- 
tions for it arise. 


Ill East Pearson Street 



VAf.'lXAL AI^LASIA AND CIJHATION oF AN 
AirriFICIAL VAGINA* 


8. Tj:on- Tpuakl. A.IF. PHiLADi'.iA'inA. Pa. 

(From ihc ytovr.t Fhwi JTospiint} 

' I ' H li; followiiijr history is ivorthy of t< for<i iK-i-nn*-!' tivn uon-tnil cutiti.'iutnl 
* 'lofi-otft oooxislC'l, Viifiinul Hplasia an^l «‘ct<tj*ii- V:i<lri<'*y. It is of forth'-r 
lio.-.-uisc a wn.s ■.■'fTfot-’il hy tho fnrinotiiin of :‘n jsrtith’ial vrifrina :mtl 

hy tii'phrot’IntHV. 

E. TJ., wliifo, timnnrrioil fonuih.', twrnty-fotir yoaJ“. u.os nAr!iitt'’sl to the 

nyii''t'oh)f;ir' Horvioo of tiic Afoiiii! Piiitu llosjiitul, f'oyt. <v It*-'*!, i*iimj>hi!niti;; o{ 'o'ut'’ 
ulMloHsitiril jmin, ir.ussa'n, jitoI voinitin", TIk* htol tv to r tvii’n>.ttu;Uo.l. htu ho'i 

‘.ilfi'orod altnohs of hnvor !iinlotiiinnl ])ainp for tlsroo to four <hiys at jiiojitiily intcrt:*.!-^ 
.“inco till' jijjo of tAVolvi', Tiiopi'! periodic soir.nre.s had "radunllv in‘Tcas<'d in jntt'n'-dy 
nod tisutilly forced her to bed. Tlircc weeks prior to odinis*;ir.n, she I’xj'criete’ed fh.- 
iii-ctistojiu'd episode of pnin, Vi«! it was ntidtdy jn-rsisteiit and !icco!iip;itned ly rliin,-. 
fever, and veslc.'d irritalion. Ilospitnlir.alion was oronsiooed by a sudd.iuj. nauioi: 
piiin in the lower abdomen. The patient *s family, soeird. and jia-^t na-dietd hi^torie-- 
were otherwi.ee irrelevant. 

On admission the. jiatient w.as nentcly ill. 11' r teruperatnre. jeil-e sitid Te>.j\iT:i 
tory rnte.s were lt>0' I’., 100 ntid "0, respectively; blood pres-ure was Tie- 

sibdoinen was disfemled, markedly ripid and tender in bntb lower ri>:adr!int«. Jh- 
cause there was no va"inal 0)H'in«i; (Fic- 1), pelvic ex;imlna*.ifin was performed 
rei-ttdly. The latter disehis.;d a peltic jnrLS« the sire of a ffrap-'-rntit. All the 
s.vomhary .sex rhtiracteristif.s of jiorrnal adr.b female were- present. A«ide fi-ca a 
n'.oderate h-ucoeyt'isis, lal. oratory sfmlies (incbalinc sejfitop;y} were tsoriaai. 
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were split, separating the two surfaces of eacli labium (Fig. 3). Two catgut sutures 
were drawn from the dome of the prepared space to the upper, edges of tlie respective 
labial flaps. The flaps were invci'ted into tiie canal, raw surface to raw surface, and 



Fler. 1. Fis. 2. 


FIs'. 1. — ^%''affinal aplasia. Tiic labia minora ai'o largo and well suited for adapta- 
tion as flaps of a pedicle graft. 

Fig. 2. — Ai'tiflcial channel between bladder and rectum is packed with gauze. The 
labia minora dissected from above downward. 



Fig. 3. Fig. 4. 


Pig. 3 . — ^Labial flaps split and unfolded. Wound edges above sutured. 

Pig. 4 . — Labial flaps inverted into prepared canal and .sutured to eacli other. I^ew 
vagina lined by skin of labia minora. 

the sutures tied. The grafts were united in situ to form a tube by several additional 
sutures (Fig. 4). Thus, the walls of the canal were the cutaneous surfaces of tl>® 





IFIiAF,!.; VAOIKAh AI'I.Ai^lA AXn FUFATION OF AFTIFUMAl, VAfUNA 27n, 

minoni, Tlx' now vagina vvn< jiaokod with vtiyolino and tin in* 

dwelling hla'hlor oatin?tor was insorfesl. lloth jiaoking aji*l otitlioior wore roinovcd 
in forty-oigiit tnnirP. Beginning on tin* eighth po.'tojiertif ive (hiy, digital dihilafion 
of th<! artifieiul vtiginu was instituted and porforinod daily for six wtH'ks to cmnleit 
exeossive eonlnietion of the grafted llaps. The vagina, five months after its fonnti- 
tion, easily admits two fingers to n depth of gJA inches. 

Tin* jtyurin. reajipeared and was Iraer-*! to the left kidney hy eystosropie extimina- 
tion. An excretory tirngram disclosed a normal right kidney atiil nreior’, the left 
kidney ftiiled to exerelf! dye, neeessit tiling n rctrogjade ]iyeIography wliich sh.owt'd 
tile existence of a ]>yont*phrotic, ectopic left kidney lying at tlie j>elvic brim {Fig, '<). 
Bartini dniimigc of the infecte-1 kidney wn.s elToctcd through a Xo. 1g indwelling 
urideral catheter wliich remjiincd in .sim for jntiny dtiys periodically. Xo improvt*- 



I'O;. -I’j ••li'Cr.im ( f ftrc-KHett > rfVfftljoj; !>'f{ ti-ifij.ir Jtt-iii* y. NoV- t!i>' iie.tk* 'liy 
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and removed without undue blood loss. Convalescence from this third operation 
was uneventful. "Wlinn discharged on Jan, 29, 1935, a month after the last opera- 
tion, the patient was free from pyuria and in good physical condition. 


COMMENT 


The exact frequency of vaginal aplasia is not known. It is always congenital and 
often syraptomless, being associated with uterine apla-sia. Its symptoms (primary 
amenorrhea, pelvic tumor, and abdominal pain) arise in the presence of a normal 
uterus. If tlie retained menstrual blood reaches the peritoneal cavity, peritonitis may 
occur.i The treatment of vaginal aplasia, in the presence of a functioning uterus, 
requires an abdominal hysterectomy and subsequent formation of an artificial vagina. 
Occasionally, the uterine cavity may' be joined to an artificially formed vagina.2 

Collective reviews of oporatioiu designed to create an artificial vagina have been 
presented by Kroemci-s and Pemberton.'* All such plastic operations require a channel 
to be burrowed in the areolar tissue between bladder and rectum. They differ only 
in the technic by which the artificial channel is converted into a permanent vagina. 
To this end, continuous dilatation alone and free grafts of various tissues (autog- 
enous and heterogeneous) have been employed with varied success. Tlie most 
widely accepted operation, despite the high primary' mortality, has been the intes- 
tinal (ileum or rectum) transplantation tyqoe (Baldwin^ and Schuberte). Less 
dangerous are the procedures which fashion an artificial vagina by adapting pedicle 
grafts from the thighs and labia.'!’ The use of pedicle grafts from the labia minora 
require well-developed external genitalia, ^\^len such is the case, the labial opera- 
tion recommends itself because of its relative simplicity. 

The association of genital and renal anomalies has a relatively' high incidence. 
Eecently, Hodgsons recorded the simultaneous occurrence of ectopic kidney and 
vaginal aplasia. Ectopic kidney is also a congenital anomaly. It usually lies 
obliquely across the left sacroiliac synchondrosis, and is characterized by an anterior 
(nonrotated) renal pelvis, an abnormal blood supply, and a short ureter. Thus, 
nephrectomy of such an organ, though often indicated, is fraught with technical 
hazards. 
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CAXCEK of C'EK.VIX AND VACJINA IN A CAh^]-: OF 

PKOOl DKNTl A 


Lko Bhadv, M.D.. P\A.C-.S., B.u.timoiu:. :Mi.. 

(From thf Jfi jHirtmrnt of CiyiMcnlniju, Ihr Johun Jfo/iJ.triv Hospital anil J'liirfrsHyJ 

|V yr O.ST pyiiiH’olo^fipfs innliKiiKiicy rnnly <lfvi’!nj)s in tin- jirnlnj.iMl 

uteriif!, l)Ul Ivinim-rt iiimI TaiiFsipi' in n i-f-ccnl artirlo that it rloift 

po not jnfr»'(jiionfly. TIu-po Uvo oliporvorn roj>orf ti pf-riep of ti-n oiiPo-s of (•(inijili’to 
prolapse, in four of whirli nn-lipnaney ha<l flcvolopod. and tiir-y tvrit*-: "I’rosii tltis 
one may infer that if l>ioj>«ies v.ere made of all llie deenhittm tileorp of ^troluje^eil 
uteri more eases of euiu-er wonld j-rohaldy ho dipeovered. ’’ 

A study of the literature on etine(>r of the eervjx and on eoaiplele prolri})“e 
should he of help in determining^ whether or not. these two eondilionp are often or 
only rtirely otieoimlejed loftetlier. Ap far haek as 1‘'‘''2. Frilseh.t iti Hillroth tsnd 
I’ithra 'p Jlandhool: of f'.nu ml tnul Fp/riol Surpn';/, wrote tint! it is remarhahle th.at 
file prolnp.sed ijteru< seems to he almopt immune apainst oaneer. .'I. WillinniPe iti 
the Unrveian leeltire for ISRC, repttrted :i sinph- case of malipnaney oe-'iirrinp in a 
M'venty-peveri-year-tdd woman with n prolajis-’d nterus. In is.o.’l, l’omi«iw3 wnr ahh- 
to eolleet only twenty-jiine sneli eas-'s in Ihe whole me<Heal litiTiilnrt*. KtittrA iti tlte 
fnllowinp year added lo the literature the report of one more patient pufTerinp from 
tln-se two eondilionp. Of pj-eeial interest is the sirtiele hy lV:iel:er,i ptihlished in 
1S?7. This ntilhor found .iiu-*' instance of inalipnaiiey tif the eorvix its tt pro- 
htjtsed nierus in an iiive.^tipalion earrie<l out at Rmhipest on n.OuO women. T.'.l of 
uhom had uterine enreinoma. 

Sehmidt,*'' in added three additional eas(fs to llu!‘-e jilretuiy r-'ported, Imt 

from then on there were tm further r-'ports of malipnaitey jc’eiirrinp in the prolaj!.«-<l 
ut«'rus until Ittih''. In tluit year Me.eleod* had under his care two women with Ihi.-* 
condition, and iti IPL’p. Krtiul* iepo:ie-i the case of ;i pixty-year-fiM v.onmti with 
a prolajt?,-- as larpe as two fists an-1 a earrimmui of the cervix, the sire i-f the pahn 
of the hiind. In Ililpler'* reported the larpest nuraher of women with hotli 

prelaj-se atid carcinoma of the uterus timt up to that time lia-l l-sm ril-erve.i in atiy 
one clinic. He stimmarlri-d tlie hist'.ry of tive su-'-h pati-T.ts tri-ated its ih,e l'mAer*ity 
Fniuenklinih of Yien.mi ami ad-h-d two ntl-.er ras-'j s-en in the' Frauenklimk at 
Fntpue. \eve;tlnde‘s, m-'pt of the articli-s puldish-'d in later yrar« hare iteii-' -iii'-’ 
even rce-r-- ationply tlian the earlier on-, r. that rr-nlipuancy rritcly di-v-hij-- in ti.e 
prol'ipse-l tltetus. 
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puticnt was only tliirty-threc years of age when she tievelopcd a carcinoma in the 
prolapsed uterus. This author stated that Pomcrey of Cleveland^ in .3ii0 cases of 
the cervix studied niicroscoincally, .saw only this one that had developed in a pro- 
lapsed uterus. Finally, we come to the article hy Emmert and Taussig on "Cancer 
and Prolapse of the Uterus.” This report differs from any other published on 
this subject. Not only is it remarkable that these iiuthors have had the opportunity 
to observe such an unusually large number of cases of malignancy developing in the 
prolapsed uterus, but what is particularly astonisliing is that they studied only 
ten cases of prolapsed uteri and found all their four cases of malignancy in this 
small series. 

A rather striking example of malignancy developing in a prolapsed uterus recently 
came under my care and arousing my interest in this subject led me to investigate 
the records of the Johns Hopkins Hospital. In 3000, Dr. T. S. Culloni^ pub- 
lished his Ijook, Cancer of the Uterus, based on the study of 147 cases of car- 
cinoma of the cervix, studied between the years of ISn.S and 1899 in the labora- 
tory of Gynecological Pathology in the Johns Hopkins Hospital. In this group of 
147 cases of cervical malignancy there was not a single case in which the carcinoma 
had developed in a prolapsed uterus, Cullen, himself, in 1920, operated at the Church 
Home and Infirmary on a seventj’-five-yoar-old woman with a complete prolapse. 
The biopsy taken from her cer%’ix showed squamous-cell carcinoma. She lived ten 
years and died from a condition in no way associated with the cervical cancer. This 
is the only case that Cullen has seen of malignancy in a prolapsed uterus. In 1923, 
Martzloffiii published a series of articles, based on the study of 387 cases of 
carcinoma of the uterus that had been admitted to the Johns Hopkins Ho-spital. This 
author does not record a single instance of a carcinoma occurring in a prolapsed 
uterus. 

The type of operation performed for prolapsus uteri varies in different clinics. At 
the Johns Hopkins Hospital the "Watkins interposition” is the procedure of choice. 
Usually but not always a part of the cervix is removed in this operation. Tlic 
amputation carried out in such cases is not a high one but usually consists of the 
removal of only the hypertrophied and elongated portion of the cervix. Such an 
operation would certainly be unsatisfactory when used as method of treatment for 
carcinoma of the cervix. In spite of all this, a follow-up study, which D*' made 
on fifty-six patients on whom the interposition operation was performed, did not 
show a single patient who in later years died from carcinoma of the uterus. These 
statistics from the Johns Hopkins Hospital seem to confirm the opinion of tliose 
who believe that malignancy seldom develops in a prolapsed uterus. 

A brief report of a case which was recently under my care follows; 

M. S., aged sixty-five, came to the Diagnostic Clinic of the Johns Hopkins Hos- 
pital on October 10, 1934, complaining that "her womb came down.” She stated 
that the condition had been present for fifteen years, althougli she liad never let 
anybody know about it until a few weeks before she entered the hospital. Tliere 
had been a leucorrheal discharge for many years and in the last six montlis this 
had become bloody. The patient had had fourteen pregnancies. The menopause 
had occurred twenty years previously. The rest of the patient’s history had no bear- 
ing on her gynecologic condition. The general physical examination was essentiallj 
normal for a woman of her age. Tlie heart and lungs showed no pathologic changes. 
Blood pressure 142/80. The urine was negative on both chemical and microscopic 
examinations. 

Tlie gjTiecologic examination .showed a prolapse of the uterus, which measured 
from the external urethra to the tip of the prolapse lo cm. and which had a circum- 
ference of 30 cm. The external os of the cervix had been replaced by a hard 



liJiAnV: (.‘AN'CKH IN' I'OMri.r.TK l*KOrini:NTlA 

in<ltinit<'il iilcor, 1 >: <Mn. nTi4 nn tJir It-i'i lutvrnl Uhti’ 

Wits !i i^ccotnl uircriit.s'l Icsi'in, in<*a5uring (5 cm. Th>> lattiT ili'l luit connect 

(linK'tly with the other. Fig. 1 the, njijicninnce of these two nleernte<l lesions 

mill their rehilion to each other. Ttioji-siew ttthi-n frotn the two lesions showcl, 
inieroscopicnlly, definite .«onatn(ius-eeH enicinmnn, Iti'-'.'niso- of the nmrked jirohip''*' 
nit o{((Tntion was advisi'd instead of radiation. 

Dr. Fhner tJ. Jlidl, the patient ’s phy.Kiejnn. refeneil lier to me nfter she had heejs 
Htndied in the Diagnostic t'linic and a'-ked me to operate on jier at St, .lo^epli V 
Hosjdtal. .A vagimd jtanhyst erect oiny was performi‘d with an extensive resection of 
the vaginal walls, so as to remove the e-areinoma with as wide a margin ns jios.silde. 
I’our-fiff liH of the entire vagimi was removed with tlo" uterus. In rat tying out this 
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SUMMARY 

A case is reported of carcinoma developing in the vagina and cervix of a patient 
with a complete uterine prolapse. Studies made of the material in the Gynecological 
Pathological Laboratory show that this is the only case of its kind that has been 
scon in the Johns Hopkins TIospitaL 

Why the cervix of the prolapsed uterus should possess so large a degree of im- 
munity to malignant degeneration has never been satisfactorily explained. One would 
naturally suppose that the converse would be true, for the cervix of the prolapsed 
uterus is constantly exposed to irritation and often is the scat of a chronic infection 
— factors that have been shown usually to predispose to the development of cancer. 
It has been suggested that the cornifleation of the cervical epithelium which develops 
in a case of complete procidentia protects the cervix against malignant degenera- 
tion. This may be a factor in protecting the prolapsed uterus, but it hardly seems 
sufficient to explain fully such marked resistance to the development of cancer. 

Thanks are clue Miss H. M. Carpenter lor the accurate and expressive Illustra- 
tion. 
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Schilling, W.: Permanent Results of the Schauta-Stoeckel Vaginal Radical Opera- 
tion for Carcinoma of the Cervix, Zentralbl. f. Gyniik. 57: 114, 1933. 

The author reports statistics on 150 women seen in the Prauenklinik of Leipzig 
with carcinoma of the cervix who were treated by combined radical vaginal operation 
and roentgen irradiation. All diagnoses w^ere confirmed by histologic section. ■ The 
per cent of five-year .cures, according to Winter's classification of extent of the 
disease at the time of admission, was: 


GROUP ‘ 

NUMBER OP WOMEN 

NUMBER WELL AFTER 

FIVE TEARS 

PER CENT 

r 

90 

61 

67.7% 

II 

34 

18 

52.9% 

III 

26 

8 

30.7% 


150 

87 

58.0% 


Seven women received radium; 5 pre- and 2 postoperatively. In general, the 
women received 95 to 110 per cent of an erythema dose of roentgen rays tlirough 
each of 6 ports, postoperatively. 

The primary operative mortality was 6, or 4.0 per cent. 

William F. Mengert. 




FHK<;XAXCV IX A PATJEXT WITH (’OMFLKTE 
DOUBLE UTERUS 


BuADroKt) Or{r:r:N\ !M.D., Axn C. lCi:.v.virrn Mjt.t.Kiv’, ^I.D.. 

Fiiilaiuxt’hia, Pa. 

(From (hr Crfiidiffit Oh.i(rtrirnl Strrirr, Tnnpfr Fnirf rfiifp Un.ipitn!) 

TfOPK niioninlips of Iho conltril truf.t arc eo rarely met tliaf they prove p**r- 
plexhifr <0 llic ol»!^tctrici!m rvlien jire;rnrmry orcur?. The preernt report flcsi'nlfC^i 
the ea<-T of a youiifr woman with n complete donhle iiteni.s vvlio iias jus! pas^^'d 
Ihroiifth her first prepnuney with delivery of a nnrm.'il h.ealthy child. 

Mrs. S. II, S.. need twenty year.s, was first seen hy the author.-; in a {tyrovolopii-al 
elinie, in April, If'ilS, with chief romplitinf of severe dysinenorrhea. 

Menses heeari at. eleven years; the patient lind had marked dysmenorrhea starting: 
three days before e.aeh jwriod and Instir.fr until thris^ days jifter th.e perio-l w!-.-; oviu. 
In inOfi, when fifteen years old, she Imd several attacks of tunite abdominal pain, 
nsuiilly sttirtinff on one side and cro.«s!njt: to the op)ireitc side. There was no vomit- 
intt; the attacks lasted for ahont (wenly-fmir hours and disappi-ared. Th*'re wa-. 
however, durinc ihi.s lime an almost constant dull pain in the riitht side, which 
frisjnently became sharp when risinji from n sitting position. After an acute attack 
in duly of this year, the patient was sent to the hospital and an nppi-ndi-ctomy 
and ripht oophorectomy were performed. 

Tlie pathologic laboratory report staieft that the apjmndiv was enlarn'sl, with 
tddileraf ed lumen, densely filirntie wulb. atrophiisl muscle nnd obliterated }:!and«. 
'fho rijtht ov.ary consisted mainly of a IrtrRc luteal eye* fdh-d with hyaloid niaterird; 
tlie ey.st widls ntid cortex were thin nnd sclerotic. 

A dinpnosis of obliterative :i]>pendieitis and lutetd cystic. *ivary was made tmd 
the patient wtis d!.sehar;:e-l on the scvent'-eiith day in fteod j^etiornl condition. The 
f.'imily wjv-* infortao,! r>t this titm.' that Iho ;;irlV ecnital orctin.s rvere nbnoraud. 

In ItOC. tie* j ntient canii- to the p;ja!'-cr,loeic.al clinic for treatment of tlie dy.s)n> titrr 
rhea which f/'r th.e pa.sl thrisi or four mouths had be'ome incTi‘:'.S!n;dy t*'. erv- rstel 
r.i'-i-s-liated retar.inin;; in bwl for jovertd days of i.-ach month. The pain started 
ju<-! above the symphy.^is nu-i rmliated chiv-rtv to tlie left side, p.f; loin, and down 
the left b'sr. 
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Tlie patient had a normal menses on March 0, 1034, missed tlie next period, and 
soon experienced moderate nausea and frequencj' of urination. About ten days after 
the April period was duo, there wore slight cramps and spotting for two days, and 
at tlie time for each later period she had cramps and bleeding with clots of vaiying 
size. The duration and amount of flow were always less than normal. 

Early in September the xiationt returned to Philadelphia and examination revealed 
both cervices to be soft and closed but instead of being side by side as before, one 
was found to bo directly anterior to the other. The uterus was globular, turned 
to the loft, and extended to the level of the umbilicus. Fetal movements could be 
felt. On palpation no irregularity of the uterus or mass in the right adnexa could 
be discovered. One week later when a period would normally have been expected, 
the patient experienced severe crampy pains and expelled two pieces of tissue or 
blood clot the size of a hen ’s egg. These were lost, but definite shreds of endometrial 
tissue were expelled with bleeding for the ne.xt two day.s. No untoward etfects on 
the pregnancy could be noted. 

The clinical history led to the conclusion that the patient had a complete double 
uterus, that the pregnancy was in the left side, and that the menstrual bleeding was 
coming from the right. This symptom -complex was repeated four weeks and again 
eight weeks later with uterine contractions of sufficient severity to require bed rest 
for several days and repeated doses of morpliia to prevent premature birth of the 
child. 

At consultation it was decided that premature laboi’ was almost sure to occur in 
view of the preceding history, that cervical dystocia with a long hard labor could be 
e.xpected, and that rupture of the uterus must be guarded against. An elective 
cesarean section, as soon as the fetus was unquestionably viable, was believed to be 
the procedure of choice from the standpoint of both mother and child. 

The patient was admitted to the Greatheart Service of Temple ITnivcrsity Hos- 
pital at the end of the thirty-sixth week of pregnancy. She had been having 
irregular mild labor pains for tw'o to three hours a day for the past week. Twenty- 
four hours after admission a midclassical cesarean section was done and a living 
female child was delivered, weighing 4 pounds ounces. 

As soon as the uterus was closed and had contracted, it was thoroughly examined 
and found to have but one round ligament and one tube and ovary. A mass, the 
size of a goose egg, firm and regular, was palpated in the pelvis. MHien this was 
brouglit into view it proved to be the riglit uterus minus round ligament, tube and 
ovary. The right broad ligament with numerous adhesions was present. Tliere were 
no bands or adhesions joining the tw'O uteri. 

The patient had poor vaginal drainage and a temperature ranging from 100” to 
101” for seventy-two hours postoperative, followed by an uncomplicated convalescence. 
She was discharged from the hospital on the eleventli postoperative day witli the 
abdominal wound completely healed,- but with a moderate degree of subinvolution 
of the uterus. 

The baby was kept in the hospital until four weeks old because of early weight 
loss and inability to maintain body temperature wlien not in an incubator. At 
two months she weighed 7 pounds 10 ounces and appeared to be tliriving normally. 

Examination of the motlier eight weeks po.stpartum showed both cervices small, 
firm, closed, and situated side by side. The left uterus was completely involuted, 
was in midposition, and the fundus bore over to the left. The right uterus could 
be barely palpated in deep midposition pointing to the right. 

Pregnane}' in double uterus is not unusual, but the carrying of such a pregnancy 
to a successful termination is rare. 
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All inf crc-^tini: fiu-tor in the ]>n*sfni t'usn is flsr- of in-Tisiriin] ]vrio>]s, 

•vvJiir.li wore npioironily norinril for this joirf ionlnr in'livifinnl. in ?!io nonjiro^nnnt 
ntorif.H ,'(« soon ns tho inliiliitinr ofTiv-t of slio newly fornu'*! otirpt's lutomn bi'-rmno 
h-sson*,**]. 

I'ortiin.'itcly for tin* }»ntiont, tlio roiii»vnl of the riiiht tuho nini ovtuy ninkos it 
iinpossililc for jirofjnniioy to inTur oxfo-pt in tlio h'ft si<lt'. Otlu-nvis-' she inioiit litiie 
beronio prejjnnnt in either nferns or l)iH;f))ne proj^iinnt in one nterns when n piej;- 
nnne.y hn<l nlrenAy Iwen estrihlislunl in the other, tints uivinc rise tt» nil inunner of 
complicationp. 

Till: ruitliore wisli to nehnowli-ttf;*' witli tlirtiiks tlw eontte.vi.5 /unt nj,! of J'rofecsor 
J. O, Arnold In tlte ninnnnement »»r tlio cose. 

'Jo'Jl W'r.sT niitMtit Avrst'K 


BliiATKKAIi PI:RI PH HKAii I’ARALVSIS OF THF RAFIAI, 
KlvRVF IN A NEW1P)RX INFANT 

1/. ITowauh Smith, M.D... PoitTLANi), OitwtoK 

f/'roni f/if* /)( p(!f f iiiciif of /Vf/iofrt-v. 0/ f/o- f 'ntr'^txVi/ of Oof/oit 

P AllAlA'PIf^ «if th(! imiseiihe-piril lotie (.V. smihiti.y) o-rurrinc in the newt.orn 
is of snnieient larity to wjiiratit rfs'or<!inv;. AVhen It rejeirted two cnse-i of tiii« 
nnttstiril type <tf ohstctrie purnly.-is in VAHh only i> few rn’-e.s were rneiitioTO'^l in the* 
literntnre. Stineo that tisne. seveml Ictve Ih-'’!! rt-jKirtisl. Kehier* in his excellent 
ntono^finph on pnrnly.sis of the nnn in the newhotn, culleeteil Mone twenty ■■ip.ht r**' 
jiorts of j<eri])her!il rniVml pnmlysts of tlic jnwvhorn. l.:iii(fen V- e.rtiele on liolinl 
pnrnlvsis in the new horn, in which he reposts Ihie’* c;\'^<‘s of hi“ (e.vn, is niii-t esen 
ph'te. 

1 have 1>e<‘n nhh' to fin<! only three ejises of J-tosffro? |nir;<.ly*is of sht* ti!’.!'-''ulo.'pir:i! 
nerve in tin* liierntnr-'. Hi-.e wj-s tep'-.n.^} i,y Kohti’t* follow isjo fr:etiire of l-nth 
htinieTi. KehrerJ uinl (liifwi*- lep-nte.! one .a-.- etch whes** toith rsefiol ssTse'' 
were pnniUTO.l with reioltin" hihdernl ws;*t dsop. 
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Tor tlie next week he received calcium gluconate, 1 gm. with his .feedings three times 
daily. Seven days after birth the blood showed calcium 9.4 mg. per 100 c.c. of serum 
and phosphorus 6.4 mg. 

At this time the baby showed no twitching of the arms, color good, and nursing 
normally, but there was bilateral wrist drop. The deltoid biceps and triceps were 
used normally, and when the wrists and fingers were extended, the infant voluntarily 
contracted the flexors of the wrist and fingers, but no movement of the extensors 



Fig. 1. — Showing bilateral wrist drop due to paralysis of both right and left radial 
. nerves. 



Fig. 2. — ^Diagram of brachial plexus. A'. The probable site of injury to tlie 
rndialis, distal to the muscular branches to the triceps but proximal to the branches 
given to the extensors of the wrist. 

of the wrist could be elicited. Both forearms were placed in splints to prevent 
stretching of the extensor muscles. At tiic ago of two weeks there was slight move- 
ment of extension of the fingers but not of the wrist. Tlie blood calcium taken 
at this time showed 11.2 rag. and tho phosphorus 6.2 mg. per 100 c.c. of serum. 

Wlien one month old uTists were extended voluntarily but muscular power was 
weak. 

At no time was tliere any mark noted on the skin of tlie arm as the result of 
pressure, and x-ray examination of the bones of the arms was negative for fracture. 
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COMMENT 

Although there was some suggestive evidenee of tetaBy of the newhorn in this 
case, I do not believe it sufficient to warrant such a diagnosis. 

The presence of Chvostck's facialis phenomenon in the newborn, as pointed out 
by Stevenson, Mitchell and Koch,6 cannot be regarded as a pathognomonic symptom 
of tetany in the newboi-n. Jerking and twitching movements of the arms were 
present but there were no convulsions. The position of the hands simulating carpal 
spasm Avas doubtless due to contracting of the flexors of the wrists and fingers with- 
out the normal opposing extensors which were paralyzed. There Avas no pedal spasm. 
The blood calcium of 8.9 mg. per 100 c.c. of serum is below the average normal, 
but not as Ioav as the expected calcium in tetany (6 to 7 mg. per 100 c.c.). How- 
ever, cases presenting clinical symptoms of tetany in the ncAvborn have been ob- 
served Avithout marked loAvering of the calcium (Shannon," and Bass and Karelitzs). 
Rothsteino states that tlie diagnosis of tetanj’- in the newborn Avill be suggested 
clinically by the presence of some or all of the following signs and symptoms: 
“Vomiting, hyperpyrexia, convulsions, twitches, tremors, carpopedal spasm, larAuigo- 
spasm, positive Chvostek and Trousseau phenomena, and subcutaneous edema. Be- 
fore intelligent treatment can be gn'cn, the diagnosis must be proved by the 
presence of a JoAvered blood calcium content." 

Perhaps the case here reported is one of latent tetany, but regardless of the 
presence or absence of tetany, the infant shoAved definite paralysis of the Avrist 
extensors AAith bilateral wrist drop. 

The cause of the bilateral radial nerve paralysis with resulting Avrist drop in 
the present case is rather obscure. Although no pressure marks Avere observed over 
the course of the radial nerve in the upper arm, the prolonged labor in a young 
primipara, AA’ith slightly less than the average normal pelvic measurements and the 
presence of an amniotic fluid tMck with meconium, would indicate excessive pres- 
sure on the fetus during its passage through the birth canal. The presence of a 
pressure mark on the skin is not necessary in making a diagnosis of peripheral 
facial nerve paralysis Avhen one observes paralysis of the facial muscles in a ncAV- 
born. 

The point of injury of the radial nerves in the present case (see chart) must be 
distal to the muscular branches to the triceps, but proximal to the branches given 
off to the supinator and extensor muscles of the Avrists. This calculated point of 
injury is situated on the outer surface of the arm just above the external condyle 
Avhere the radial nerve curves around the humerus. 

SUMMARY 

A case of bilateral peripheral radial nerve paralysis in the newborn is reported. 

The injury occurred distal to tlie branches of the nerAu to tlie triceps, result- 
ing in a bilateral wrist drop. 

Several features suggestive of tetany of the neAA’born were present but insufficient 
to make a diagnosis of this condition. 

The early use of splints to prevent stretching of the paralyzed muscles was an 
important element of treatment in restoring early function and in the prevention of 
permanent disabilit 3 ^ 
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OVARIAN PREGNANCY^' 

Report of a Case 

Howard J. Holloway, M.D,, Evanston, III. 

jV 4 ES. B., aged twenty-six, consulted me to sec if slie was in sufficiently good physical 
^ condition to have another child. She had one child, aged five, and had had two 
spontaneous miscarriages at approximately twelve to sixteen weehs, respectively, with 
a history of fever and infection, following the last one, confining her to bed for 
several weeks. 

Menstruation at fourteen, regular twenty-eight days, five-day duration, moderate 
flow, pains, cramps and backache first and second day. Uterus third degree retro- 
version, freely movable, normal size and consistency. Nothing abnormal felt in region 
of either adnexa. Cervix lacerated and eroded. 

Patient was advised to liave a tubal insufflation, which was positive, and cauteriza- 
tion of the cervix. 



Fie. 1. 


About six months later patient returned liaving gone over her expected date of 
menstruation about nine or ten days, complaining of being tired all of the time, sore 
breasts, some nausea and dizziness. On pelvic examination the uterus was only 
slightly, if at all enlarged, still retroverted but movable. Patient was given usual 
prenatal instructions. Five days later she called, stating that she had started 
slight bleeding. She was immediately put to bed, given sedatives, but continued 
bleeding. Two daj’S following, patient passed a small piece of material which grossly 
looked like decidua. Fluid extract of ergot was then given, with tentative diagnosis 
of incomplete abortion. The tissue was examined microscopically and no chorionic 
villi could be seen. 

Patient continued bleeding slightly and was advised to go to the hospital. The 
diagnosis then was of incomplete abortion or extrauterine pregnancy. This was 
five days since onset of bleeding. 

•Presented before the Chicago Gynecological Society, Januarj- 18, 1035. 
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At no time did patient have any pain until on entering the hospital when she 
started to have slight cramps in the right lower quadrant. Bimanual examination 
at this time revealed a swelling in region of right adnexa and about the size of a 
golf ball. The ovarj' could not bo isolated separately from tliis mass. Dr. Heaney 
was asked to see the case in consultation, and the findings were verified, and a 
diagnosis of probable extrauterine pregnancy was made. Operation was advised. 
An Aschheim-Zondek test was not made. At this time patient had a temperature 
of 99®, red blood count 4,7.50,000, hemoglobin 87 per cent, white blood count 13,700, 
and urine negative. 

This was exactly seven weeks since onset of last regular menstrual period, and 
six days since onset of bleeding. 

The uterine cavity was examined and not enough material was obtained to explain 
the continued bleeding. The posterior culdcsac was then opened and a small amount 
of dark blood was found in the peritoneal cavity. Both tubes were then examined 
throughout and found absolutely normal. Some fresh bleeding, however, could be 
seen coming from the right side, and on examining farther the right ovary was 
found to be bleeding and it was brought down into view in the culdesac incision. It 
was about the size of a large plum, half of which was a dark bluish red color and 
bleeding. TMs discolored portion with some normal ovarian tissue was resected 
and the remaining portion of the ovary closed with interrupted catgut. The culdesac 
was then closed in the usual manner. 

The patient made an uneventful recovery, going home on the tenth day. Micro- 
scopic section showed normal ovarian tissue and chorionic villi. 


HUMAN OVUM IN A SALPINGITIS ISTHMICA NODOSA*' 

A. F. Lash, Ph.D., M.D., Chicago, III. 

(From the Dejtartmeut of Gynecology of the Mt. Siwii Hospital and the University 

of Illinois, College of Medicine) 

T he report of this section of a salpingitis isthmica nodosa is presented to dem- 
onstrate the often-mentioned cause of ectopic pregnancy. 

This specimen was obtained from a twenty-eight-year-old nulliparous white 
woman. Her last period was from Sept. 15 to 18, 1934. The previous period oc- 
curred on August 19 to 23. 

She was operated upon Sept. 22, 1934, because of severe persisting backaches due 
to a fixed retroverted uterus. At operation a typically healed (probably gonorrheal) 
pelvic peritonitis with cobweb adhesions was found fixing the corpus in the posterior 
culdesac. After freeing the corpus and adnexa, a right salpingitis isthmica nodosa 
was found and a right cystic ovary. The right tube was removed; the right ovary 
resected; the fimbriated end of the left tube was freed of adhesions, opened and in- 
sufflated; and the round ligaments were shortened. The patient made an uneventful 
recovery. 

When she was seen on November 30, she related that her menses recurred on 
October 25 to 29 and on November 22 to 26. A tubal insufflation Avas performed and 
the left tube Avas found open. 

The photomicrograph of the fallopian tube illustrates an ovum in a follicle 
of the isthmica nodosa which condition has been given so often as a cause of ectopic 
pregnancy. As to the age of the ovum one is unable to say definitely because of 


•Presented before the Chicago Gynecological Society. January 18, 1935. 
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tlie slirinkage and its degenerative condition. It is assumed it came from the 
ovulating foUiele preceding the last menses. It appears degenerative -with probable 
polar bodies. Serial sections could not be obtained because the pathologist of the 
hospital, Dr. I. Davidson, -who recognized the ovum in his routine examination of 
tile tissue, immediately had more sections made from the block but was unsuccessful 
in finding any further evidence of parts of the ovum. 



Pis'. 1. — ^Human ovum in follicle of salpingitis isthmica nodosa. Ovum measured 31 

microns. 

Human tubal ova have been obtained by irrigating the tubes witli normal saline 
and catching the washings in watch glasses for examination. Allen, Pratt, Newell 
and Bland studied nine such specimens, five of wliich proved to be ova. According 
to their investigations the size of the ova found in the tube shortly after ovulation 
varied from 90 to 180 microns. Paten and Gassmann have reported two human tubal 
ova. 

30 North Michigan Avenue 


Vignes, Rodolfo E.: Carcinoma of Tube Presentation of a Case, Bob Soc. de obst. 
y ginec. 13i 426, 1934. 

After a discussion of the pathology and incidence of tubal carcinoma, which they 
find to be 0.4 per cent to 0.11 per cent of all genital carcinomas, the authors report 
a case. The treatment consisted in extirpation and postoperative x-ray irradiation. 

Mario A. Ca.stai.t.o. 



MYOFIBROMA OF THE OVARY ^YITH HETEROPLASTIC BONE 

FOR]\'IATION- 


Irving F. Stein, M.D., Chicago, III. 

(From- the Michael Beene Hospital) 

T he tumor W!i3 taken from a patient sixty-six years of age, u’lio was told some 
years ago that she liad fibroids of the uterus, but who on account of her age 
declined any operative treatment. When I saw her, she stated that she sought relief 



Fig. 2. 

because pain had developed. She had, in addition, a huge cystocele. I could make 
out that the atrophic uterus was pushed to the right by a very large tumor which oc- 
cupied the left side of the pelvis and extended to the level of the umbilicus. It was 

•Presented at a meeting of the Cliicago Gynecological Society, February 15, 1935. 
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somewhat tender only in the lower portion. I diagnosed an ovarian tumor rather than 
an uterine fibroid, and that the symptoms w-ere due to torsion. Operation under local 
and scopolamine and morphine, a midline incision was made just big enough to lift the 
tumor out of the abdomen. It arose from the right ovary but occupied the left side of 
the pelvis and abdomen, and liad twisted 180 degrees on its pedicle. It was solid and 
extremely heavy, measured 18 by 11.2 by 9.8 cm., and weighed 1,400 gm. It was easy 
to untwist the pedicle, clamp and cut it, and remove the tumor. Tlie patient made an 
uneventful and rapid recovery. The cliief interest rested in the tumor itself, for it 
was very heavy and solid. Microscopic section showed a myofibroma with some bone 
formation (Figs. 1 and 2). 


CHRONIC TYPHOID ABSCESS OP THE OVARY 

Report op a Case 

Louis A. Soloff, M.D,, and Clinton S. Hermann, M.D,, 
Philadelphia, Pa. 

(From, the Pathological and Surgical Departments of the St. Joseph’s Jlospital) 

'T^HE complications of typhoid fever are manifold and most of them are well 
knoum. Ovarian abscess, however, is so rare that it is not even alluded to in the 
textbooks of gynecology and medicine. About tliirty cases are on record, three 
of which are American. It is an interesting coincidence that the last American 
case we found was likewise reported from the St. Joseph’s Hospital of Philadelphia 
by F. Hurst Maier in 1914, 

Miss H. O., aged 44 years, was admitted on Dec. 14, 1934, to the St. Joseph’s 
Hospital with the complaint of severe sharp pain in the lower half of the abdomen. 
The pain began suddenly at 9:00 P.li. of the previous evening and was relieved partly 
by a soapsuds enema. This was followed by soreness in the right lower half of 
the abdomen. Upon examination, acute tenderness and spasticity were found in 
the right lower quadrant, and immediate operation was advised. The preoperative 
diagnosis was acute appendicitis. The blood count revealed a slight leucoeytosis 
with a mild Scliilling shift to the left. Erythrocytes, 4,550,000; leucocytes, 11,800; 
hemoglobin, 11 gm. per 100 c.c. (Haden-Hauser). Diff er'ential Count: Neutrophilic 
polymorphonuclear leucocytes, 77 per cent (27 band forms) ; lymphocj'tes, 15 
per cent; monocytes, 8 imr cent. 

There was nothing significant in the past history except for an attack of 
typhoid fever in September, 1928, more than six years previous. 

At operation, the right ovary was occupied by a cyst C.5 by C by 5.0 cm. It 
was encapsulated by a glistening, translucent membrane beneath which there was 
soft gray yellow tissue averaging 0.4 cm. in thickness. In ’ one region there was 
a small oval golden yellow flat piece of tissue resembling corpus luteum. Beneath 
the soft tissue there was a calcified shell 0.6 cm. thick which had to be opened 
with a saw. The cyst was filled with a foul creamy green yellow purulent material. 
AGcroscopically, the soft tissue proved to be ovarian tissue. Tlie pathologic diagnosis 
was chronic typhoid abscess of the ovary with Calcification. 

Direct smear of the purulent material showed gram-negative bacilli. Hanging 
drop revealed them motile. It was then that typhoid was first suspected and the 
organism was studied culturally completely, including glucose, lactose, and blood 
agar, Bussell’s, Endo’s media, litmus milk and gelatin. Those studied verified the ini- 
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pression of a typhoid infection. A "Widal Avas done on the patient’s blood and found 
to be positive in 1:800 dilution. The organisms were tested with typhoid immune 
serum and found to agglutinate in 1:800 dilution. Finally, the patient’s serum w'as 
tested against the organisms themselves and found to agglutinate them in 1:1600 
dilution. Two months later, the patient’s Widal was still positive in a 1:400 dilution. 
No organisms were found in the urine or feces. 

DISCUSSION 

Maier gives. Walsberg and Kummel credit for reporting, in 1888 and 1890, 
respectively, the first cases of suppuration of an ovarian cyst following attacks 
of typhoid fever. Werth, in 1893, however, Avas the first to demonstrate the organism 
bacteriologically and Wallgren, in 1879, the first to apply the Widal test. Then 
folloAved case reports at irregular intervals, a complete list of which is appended in 
the references. 



Fig. 1. — Chronic typhoid OA'arian abscess showing peripheral calcification. 

There are four possible routes by AA'hich typhoid fever may reach the ovary. 
(1) By ascending infection from the genital tract. (2) By direct extension from 
neighboring infected organs such as the intestinal tract. (3) By lymphatic spread. 
(4) Through the blood stream. 

V. Oettingen reports an interesting case apparently illustrating the first avenue 
of infection. During a typhoid epidemic, a physician, immediately after examining 
a patient stricken with typhoid, did a vaginal examination on a Avoman who had 
recently aborted. The Avoman became sick and developed a long-continued fever. 
A groAving ovarian cyst was palpable on bimanual examination. The Widal Avas 
strongly positive but no organisms could be isolated from blood, urine, or feces. 
Upon operation, typical typhoid bacilli were! found in the ovarian cyst. The pos- 
sibility and probability of ascending infection in this case cannot be denied. 

Most cases of typhoid abscess of the ovary occur in dermoid cysts. The few 
remaining have occurred in pseudomucinous cystadenomas. Ours alone, Ave believe, 
has occurred in a previously normal ovary. The greater preponderance of dermoid 
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cysts lias been attributed by V. Oettingen to adliesions to the intestinal tract and 
consequent direct or lymphatic spread. Maier, on the other hand, believes the 
typhoid bacillus shows a gi eater affinity for bone as evidenced by typhoid perio- 
stitis of the spine. 

In all cases of typhoid infection of the ovary, a previous history of tyiihoid 
fever has been obtained. Inasmuch as t 3 'phoid fever in its earliest stages is 
always a septicemia, the hematogenous route is alwaj's at least theoreticallj^ pos- 
sible. 

Where there arc no adhesions and no infection of the fallopian tube, as in our 
case, the hematogenous route is the onlj' one possible. Perhaps circulatorj’ disturb- 
ances, such as the kinicing or twisting of a cj'st with consequent temporary blockage 
- of efferent vessels, passive congestion, and rupture of bacilli containing blood 
vessels, maj' explain the comparative frequency in cj'stic ovaries and the absence 
of circulatorj' disturbances in the normal ovarj" explains the comparative raritj’ in 
the latter. 

The viability of the tj’phoid bacillus is notorious. Bland-Sutton reports a case 
of ovarian abscess with living bacilli sixteen j'cars after the initial infection and 
our case represents more than five j'cars. Usuallj', however, the ovarian complica- 
tion is discovered one to eight months after the general infection or even during the 
course of the disease. It must be remembered, however, that tj'phoid abshe-ss of the 
cyst or twisting of the pedicle maj' be the cause .of its discoverj*. As stated 
jireviously, tliis maj' be the explanation for the apparent rarity in the normal 
ovary. -t 

This study illustrates the value of bacteriologie examinations of obscure ovarian 
cysts. 
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ABDOMINAL PR-EGNANCY, WITH DELIVERY OP A 
LIVING CHILD 


A. Charles Posner, M.D., F.A.C.S., New York, N. Y. 

(From the Ohstetrical Service of ihe Harlem- Hospital) 

D P., COLORED, aged thirty, had given birth to two living children; one, weigh- 
^ . ing eight pounds, had been delivered normally in 1920, the other, weighing 
seven pounds, by forceps in 1922. A third pregnancy had been terminated at about 
three months. The family and personal histories were of no significance, except for 
an umbilical herniorrhaphy performed on the patient in 1931 at another hospital. 
^Menstruation, which had begun at tliirteen, had been regular every twenty-eight 
days until Maj*, 1933, when ' ' spotting ’ ’ occurred ; this was the last menstrual period. 

In June, 1933, a diagnosis was made of uterine fibroids and a possible pregnancy, 
although the position and movements of the fetus could not be determined. The blood 
Wassermann reaction was four-plus, and antisyphilitic therapy was instituted. A 
roentgenogram taken June 9 revealed a five months ’ fetus displaced to the left, with 
e^^dence of a large mass In front and to the right. The Aschheim-Zondek test, 
performed June 12, was negative. The blood pressure was 128/80, the urine normal, 
and no signs of toxemia were present. 

Late in August the patient came to the Antenatal Clinic complaining of a painful 
mass in the vagina, accompanied by a white, serous vaginal discharge. Minor com- 
plaints were of edema of the legs, headache, urinary frequency, dysuria, and terminal 
hematuria. She was told that the mass consisted of bulging membranes, and advised 
to return when in labor. 

At 11:30 A.ir., September 10, the patient presented herself for admission. Labor 
pains had begun at three o’clock that morning, at twenty -minute intervals. 

Physical examination revealed an adult colored female having strong labor pains 
every ten minutes. Fever and chills were present, also. Abdominal examination 
showed a probable vertex presentation, with dorsum to the right. The fetal heart 
rate, in the left lower quadrant, was 140 beats per minute. Rectal examination was 
unsatisfactory. The cervix was entirely prolapsed; dilatation, one finger. The 
patient’s tongue and lips were dry, the pharjmx injected, the heart sounds of poor 
quality, the lower extremities edematous, and the reflexes hyperactive. The tem- 
perature was 100.2° F., pulse rate, 124; respiration, 32; blood pressure, 142/90. 
Blood culture and urinalysis were negative. The white blood count was 10,600; 
poljTnorphonuclear leucocytes, 68 per cent; transitional leucocytes, 3 per cent; 
lymphccj-tes, 29 per cent; red blood corpuscles, 3,800,000; hemoglobin, 60 per cent. 
Blood sedimentation time was 18 mm. in twenty-five minutes, 24 mm. in thirty-five 
minutes. 

"When the patient was examined again at two o’clock, she was dyspneic and 
ashen, and appeared older than her thirty years. The fetus seemed to be of about 
eight months’ development, and presenting by the breech; no membranes or present- 
ing part could be felt, however. The fetal heart rate was 160, in the left upper 
quadrant. In the culdesac was a large, hard, irregular mass, presumably a fibroid. 
The cervix, which was hypertrophic and edematous, was protruding from the vagina 
(Fig. 1). The anterior lip was eroded, and there was a left lateral laceration. 
A slight sanguinous discharge was present. The external os admitted two fingers. 
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After consultation laparotomy was decided upon because it was believed that 
delivery would be impossible otherwise and because abdominal pregnancy was sus- 
pected. The patient was prepared and sent to the operating room at 4:10 p.m. 
The abdomen was opened by a right paramedian incision under ether anesthesia. Tlie 
uterus, about the size of a three months’ pregnancy, was exposed. The re.st of the 
abdominal cavity was occupied by a large sac filled with fluid and containing a fetus 
with its head to the left and feet to the right. The sac was brought to the anterior 
abdominal wall and opened. A living male child weighing seven pounds, thirteen 
and a half ounces, was delivered. 

The patient’s pulse became rapid, and immediate infusion was begun. The ab- 
dominal wound Avas closed in layers, and two Penrose drains Avith iodoform gauze 
were inserted into the sac. Preparation AA’as made for transfusion. The patient 
Avent into shock in a fcAV minutes and was revived by artificial respiration, carbon 
dioxide, adrenalin, and coramine. Pelapse occurred, however, and death ensued at 
G :50 p.m. 



Figr. 1. — Patient in labor, elioAving- completely prolapsed cervix. 

At postmortem examination performed the following day, a bacterial endocarditis, 
hitherto unsuspected, was found, and also fatty degeneration of the aorta and 
coronary arteries. Septic emboli and infarcts were seen in the spleen, liver, and 
kidneys. The gallbladder contained inspissated bile and several large cholesterol 
stones; the bile ducts were patent. The stomach Avas distended Avith gas. Scattered 
throughout the peritoneal cavity and attached to the mesentery were small, ap- 
parently encapsulated masses which on section were of a dark broAvn color and of 
firm consistency; these masses were found to be blood clots. The placenta and 
membranous sac were implanted primarily on the left ovary and secondarily on the 
mesentery, loops of the small intestines, and left broad ligament. The uterus 
extended from tAvo and one-half to three fingerbreadths above the symphysis piAis. 
It was of fair consistency and contained several intramural fibroids. One fibroid 
about the size of an orange was situated on the loAver part of the posterior wall; 
there was also a small polyp on the posterior w.all. The right tube and ovary were 
macroscopically normal. Histologic examination of the left oA-ary through the site 
of implantation revealed chorionic villi and syncytial cells. The section through 
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the isthmial portion of the tube showed a decidual reaction, but no chorionic viUi. 
Implantation of decidual cells was evident in a section of the small intestine. 

Aside from the rarity of abdominal pregnancy at term with live delivery, this 
case is of interest because of the negative Aschheim-Zondek test, because of the 
completely prolapsed cervix, and because of the death of the mother from shock due 
to the effect of the sudden release of pressure on a heart already weakened by 
unsuspected bacterial endocarditis. 

1132 Park Avenue 


im^ERSION OF THE UTERUS IN TWO SUCCESSIVE 

PREGNANCIES'" 

Paul C. Fox, M.D., Oak Park, III. 

’ I ‘HIS case was seen in consultation at the West Suburban Hospital, Feb. 19, 1935, 
^ at which time the following history was given. The patient, aged thirty-five, 
para ii, had just delivered a seven-pound boy normally. She had been in labor 
sixteen hours and forty minutes. As far as she knew her first confinement had also 
been normal. Her past history was entirely negative. 

About tliirty minutes after the delivery, the physician in charge used a moderate 
amount of Crede expression. He soon noticed a bulging at the vulva which he 
thought might be the head of a second child, but very soon the entire uterus with 
the placenta attached to the fundus extruded through the vagina. There Avas profuse 
hemorrhage and marked shock. The attendant immediately removed the placenta 
from the fundus and attempted to reduce the uterus. Wlxile reducing the uterus he 
felt what he thought was a pedimculated fibroid, but Avliich later proved to be the 
partially inverted fundus. He then packed the utenas thoroughly and called for 
consultation. When first seen the patient .was in profound shock and it Avas im- 
possible to do anything further at the time except to treat the shock. She was given 
morphine, glucose solution intravenously, and later a blood transfusion. None of 
these measures Avere of any avail. The patient made a brief rally, but soon relapsed 
and died about six hours after the inversion had occurred. 

In looking up the history of this patient’s first confinement it was discovered that 
at that time (September, 1931) she Avas under the care of another physician, and 
folloAving a normal confinement, and a normal amount of Crede, she had an inversion 
of the uterus which Avas immediately corrected and from AA’hich the patient made an 
tmeventful recovery. The attending doctor at this first confinement did not report 
this accident to the patient nor to any one else because he felt that he might be 
criticized, and since the patient recovered he simply left well enough alone. 

This case illustrates the fact that inversion of the uterus can occur in properly 
managed cases and that it is not necessarily the fault of the attending physician. 
I am personally acquainted with both of the men aaIio took care of this patient, and 
after careful inquiry I am convinced that no undue amount of force Avas used in 
attempting to deliver the placenta at either confinement. 

715 Lake Street 

•Presented before the Chicago Gynecological Society, March 15, 1935. 



LIPOMA OF THE BKOAD LIGAMENT* 
A. E. Kanter, M.D., Chicago, III. 


A ‘WOMAN, thirty-scvea years of age, came to the hospital because of vaginal 
bleeding which had been present from September 17 to February 27, with the 
definite story that she had gone a number of days beyond her period. She had 
chills and. fever, following which she had a severe hemorrhage. She consulted her 
physician who made a diagnosis of incomplete abortion and gave her something 
to relieve the pain. She had had four children, the youngest six years old. 

■Vaginal examination revealed the uterus very .small and pushed over to the side. 
On the left side was a tumor mass rather soft, and reaching the crest of the ilium. 
With the story of chills, fever and a possible incomplete abortion, it was my belief 
that she had a hydrosalpinx on one side. On that diagnosis I opened the abdomen. 
The uterus was perfectly normal as were both tubes and ovaries. There was a 
tumor about the size of a large graj)efrult situated in the broad ligament, pushing the 
sigmoid away. I opened up the broad ligament and easily enucleated a large lipoma 
with practically no bleeding. I closed the broad ligament and the patient made an 
uneventful recovery. 


FETUS PAPYRACEOUS IN. TWIN PREGNANCY 

Report of a Case 

Joseph G. Crotty, M.D., Cincinnati, Ohio 

(From the Ohstetrical Service of the Good Sa/n\aritan Hospital) 

OERLEIN, in 1931, reported a case of twin feti papyracei occurring in a triplet 
pregnancy, tlie third infant being delivered normally and at full term. He was 
able to find nineteen other cases in the literature including those of E. L. Moss 
(1921) and C. C. Wallin (1923). There aie more frequent reports of single fetus 
papyraceous occurring in twin pregnancy, tlie other fetus being delivered at term. 
J. L. Mills reported such a case in 1923, and there are several other similar reports 
in American and foreign literature. 

Mrs. B., a well-developed and well-nourished white gravida ii, twenty-six years of 
age, was admitted to the Obstetrical Service of the Good/ Samaritan Hospital (Cin- 
cinnati) on July 28, 1932, in active labor. Her previous pregnancy had terminated 
in a full-term stillborn infant, cause _ not known. Her last menstrual period began 
Oct. 20, 1931, and the present pregnancy had been entirely uneventful. Blood pres- 
sure and urine were normal and the Wassermann test was negative. Abdominal 
examination revealed a full-term pregnancy, O.H.A., fetal heart tones 140 in lower 
left quadrant. The cervix was well effaced, dilated about 4 or 5 cm., membranes 
were intact, the head was not quite engaged, and a hard, nodular mass presented 
at the internal os outside the intact membranes. 

One hour later reexamination revealed the cer\'ix completely dilated, the mem- 
branes stiU intact, the head engaged, and the hard, nodular mass now closely applied 
to the anterior vaginal wall. 

One-half hour later the membranes ruptured and a full-term, living male infant 
was delivered spontaneously, simultaneously with a papyraceous fetus. 

The papyraceous fetus was completely mummified, 1 cm. in thickness, and 14 cm. 
in length, and tallied quite closely with the descriptions and illustrations given m 

‘Presented at a meeting- of the Chicago Gynecological Society, March 15, 1935. 
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textbooks. The umbilical cord extended as a thin fibrous cord to a crescentic, white, 
hard, fibrosed placenta, continuous v«lh that of the normal infant. Each fetus 
was surrounded by a separate amniotic and chorionic sac, but the sac with the 
papyraceous fetus contained no fluid. 

3440 Edwakds Koad 


A MODIFIED VAGINAL SPECULUM 

William D. Fullerton, M.D., F.A.C.S., Cleveland, Ohio 

W HEN local applications arc made to the vaginal walls in the treatment of 
inflammatorj' conditions, particularly such as caused by the Trichomonas 
vaghialis, it is very important that every portion of the affected mucosa be well 
exposed and easily accessible for topical applications. 

The great majority of vaginal speculunis in use today have a relatively broad 
anterior and posterior blade, which when in use, cover a very considerable portion 
of the vaginal mucosa and interfere with satisfactory exposure. To turn or twist 
these speculums after they have been introduced into the canal is mechanically 
difficult and often causes much discomfort to the patient. 



Fis 


1 . 


By a simple modification of the popular Graves' speculum tliis material objection 
is very satisfactorily eliminated. Both the anterior and posterior blades of the 
Graves’ instrument have had their central portion cut out, leaving a fenestra, or 
window, the remaining skeleton edges of the blades are less than one-half cm. wide 
(Fig. 1). The instrument is made in three sizes, large, medium and small. 

Tills modified instrument has clinically proved most satisfactory. Exposure of 
the vaginal walls is much more complete, and yet there is no material prolapse of 
the wall through the fenestra to obstruct the field of ^usion or to interfere with an 
excellent exposure of the cervix. Very rarely is even the slightest rotation of the 
speculum necessary to expose satisfactorily every portion of the vaginal mucosa at 
the same time. 

Note: The instrument is made by the J. F. Hartz Company of Detroit, Michigan. 


1508 Keith Building 
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Conducted by Fred L. Adair, M.D., Chicago, Idl. 


CESAREAN SECTION STATISTICS IN CHICAGO HOSPITALS 

'^HE Maternal Welfare Committee of Tlie Hiicago Gynecological Society has been 
making a study for the past year of all types of deliveries in Cliicago hospitals. 
This report gives the results of the cesarean sections. 

The appended table shows that the percentage of cesarean sections in the small 
hospitals is 6.81. As the number of deliveries per year increases, the percentage of 
cesarean sections decreases until a percentage of 1.63 is reached for a hospital de- 
livering between 900 and 1,000 mothers a year. Thereafter the percentage increases 
to 2.98 in hospitals delivering 1,500 or more per year. For comparison two dis- 
pensary services are shoma in the table. 

There were 37 deaths reported in 1934 following cesarean section. Since 1,800 
hospital deliveries have not been reported to this Committee and, assuming that the 
percentage is carried through, Chicago should have had approximately 1,000 cesarean 
sections in 1934, This would give a death rate of 3.7. 

The number of patients who died following classical cesarean section bears a 
ratio almost two to one over the low cervical cesarean section. 

Cesarean Section Deliveeies foe 1934 


Number of deliveries 

-50 

51-100 

101-200 

201-300 

301-400 

Number of hospitals 

12 

7 

15 

7 

9 

Number of deliveries 

264 

548 

2,266 

1,970 

3,184 

Low cervical 

2 

13 

36 

29 

39 

Classical 

15 

16 

51 

30 

56 

Porro 

1 

1 



5 

Vaginal 


1 

4 

1 


Percentage cesarean sections 

6.81 

5.65 

4.01 

3.04 

3.14 

Number of deliveries 

101-500 

501-600 

601-700 

701-800 

901-1,000 

Number of hospitals 

8 

2 

4 

2 

2 

Number of deliveries 

3,506 

1,065 

2,571 

1,505 

1,893 

Low cervical 

46 

4 

15 

13 

2 

Classical 

90 

17 

48 

12 

31 

Porro 

5 

1 

1 

2 


Vaginal 






Percentage cesarean sections 

4.00 

2.06 

2.13 

1.78 

1.63 

Number of deliveries 1,001-1,100 

1,500-plus Dispensary Grand Total 

Number of hospitals 

3 

3 


2 

76 

Number of deliveries 

3,132 

9,012 


2,422 

33,338 

Low cervical 

53 

210 


8 

470 

Classical 

28 

39 



433 

Porro 

1 

20 


3 

40 

Vaginal 


2 



8 

Percentage cesarean sections 

2.62 

2.98 


0.41 



Edward L. Cornell, M.I)., Secretary. 
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Society Transactions 


PHILADELPHIA OBSTETEICAL SOCIETY 

MEETING OF JANUAEF S, 19S5 
(Sec also page ISl, July issue.) 

The following papers were presented: 

Hormonic Induction of Menstruation in Amenorrhea of from Three Months’ to 
Nine Tears’ Duration. Dr. Clias. W. Dunn, hy invitation. (For original article, 
see page 186.) 

The Treatment of Ahruptio Placentae. Drs. John A. McGlinn and W. Benson 
Harer. (For original article, see page 226.) 

MEETING OF MAECE 7, 19S5 

The following papers were presented: 

Current Technics for Obstetric Analgesia and Anesthesia. Dr. C. Gould and 
Dr. B. C. Hirat. (For original article, see page 257.) 

The Therapeutic Value of Low-Dosage Irradiation of the Pituitary Gland and 
Ovaries in Functional Menstrual Disorders. Dr. C. Mazer and Dr. L. Spitz, Jr. 
(For original article, see page 214.) 

Vaginal Aplasia and Creation of an Artificial Vagina. Dr. S. L. Israel. (For 
original article, see page 273.) 

The Primiparous Perineum After Forceps Delivery. Dr. F. B, Nugent. (For 
original article, see page 249.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF JANUAEY 75, 19S5 
(See also page 151, July issiie.) 

The following paper was presented: 

Extrauterine Pregnancy. Drs. J. E. Fitzgerald and J. J. Brewer. (For original 
article, see page 264.) 

CASE REPOETS 

Ovarian Pregnancy, Dr. H. J. Holloway. (See page 286.) 

Human Ovum in a Salpingitis Isthmica Nodosa. Dr. A. F. Lash. (See page 
287.) 

MEETING OF FEBEUAEY 15, 1935 

Symposium on Cesarean Section 

The following papers were presented: 

Porro Cesarean Section. Drs. A. F. Lash and W. G. Cummings.’ (For original 
article, see page 199.) 
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Cesarean Section; An Analysis of 500 Consecutive Operations, Dr. Edwin E. 
Daily. (Eor original article, see page 204.) 

An Analysis of 381 Cesarean Section Cases in a Ten-Year Period at Michael 
Eeese Hospital. Drs. I. E. Stein and M. L. Leventhal. (For original article, see 
page 192.) 


MEETING OF MAECE 15, 1935 
. The following papers were presented: 

A Series of 627 Vaginal Hysterectomies Performed for Benign Disease With 
Three Deaths. Dr, N. Sproat Heaney. (Eor original article, see page 2C9.) 

Total Versus Subtotal Abdominal Hysterectomy in Benign Uterine Disease. 
Dr. Edward H. Richardson, (For original article sec page 237.) 

CASE REPORTS 

Pibromyoma of the Tube, Dr. Marshall Field. 

Myofibroma of the Ovary with Heteroplastic Bone Formation, Dr. I, D. Stein. 
(See page 289.) 

Inversion of the Uterus in Two Successive Pregnancies, Dr. Paul C. Fox. 
(See page 295.) 

Iiipoma of the Broad Ligament. Dr. A, E. Kanter, (See page 296.) 


Luker, S. Gordon: Retroversion of the Uterus, Brit, M. J. 2: 7C0, 1934, 

In classifying the types of retroversion of the uterus the author points out that 
they are either congenital or acquired. The congenital group in single women may 
give no symptoms or they may cause symptoms of increasing severity as the patient 
grows older. Married women with a congenital retroversion may complain of 
dyspareunia, sterility or miscarriages. 

In the acquired group, the cause is usually found in a preceding miscarriage or 
labor. In the author's experience, 13 per cent of primiparas had retroversion one 
month after delivery; 3.5 per cent of multiparas. 

In discussing the treatment of the congenital type the author states that single 
women should generally be left alone. In young married women the condition may 
be treated by manipulation and a pessary and, if symptoms persist and the uterus 
cannot be replaced, or if the symptoms are ameliorated by a pessary, but the uterus 
will not remain in the anterior position without the aid of a pessary, then an opera- 
tion is indicated. 

In the treatment of the acquired type, the author stresses prophylactic measures 
which include adequate bed rest for twelve days %vith instructions as to posture, im- 
mediately following delivery or miscarriage; routine postnatal examinations with 
correction of any malposition of the uterus by a Hodge pessarj'; instruction of 
the patient in suitable exercises to promote involution of the uterus and pelvic floor. 

The author then lists the indications for operation as follows: (a) when the 
retroversion is fixed or is complicated by adhesions or by chronic pelvic inflammation; 
(b) when the retroversion is giving rise to symptoms which are increasing; (c) when 
the retroversion, though mobile and simple, causes symptoms which disappear after 
correction of the displacement and insertion of a pessary; (d) wlien the retroversion 
is causing sterility; and (e) when the retroversion is causing miscarriage. 

The operation of choice is stated to be the modified Gilliam operation and it is 
'escribed in detaiL 


F. L. Adair and I, C. Udesky, 
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Editorial Comment 


The Eelationship Between Estrogenic Substances and Cancer 

O F RECENT years there has been a tendency for research work on 
certain aspects of malignant disease and on the sex hormones to run 
in parallel directions. Furthermore some writers have claimed that these 
researches not only run parallel but also tend to converge on common 
ground, thus implying that the action of the sex hormones may be 
concerned with the production of malignant disease. It is as well, 
therefore, that an authoritative statement be made as to the present 
position of these two important branches of investigation. 

We may begin with the question of sex hormones. Through the 
work of AUen and Doisy and other American investigators it has been 
possible to obtain during the last fifteen years a stable foim of the 
estrous-producing hormone which is known to contain only carbon, 
hydrogen, and oxygen. Mainly through the work of Geiman investi- 
gators (Butenandt, et al.) the actual chemical constitution of this sub- 
stance has been elucidated. It has been shown to lielong to the group 
of organic compounds loiomi as the condensed carbon ring series. The 
carbon ring skeleton is the same as that occuiring in the familiar sterols 
such as cholesterol, ergosterol, and the bile acids. The constitution is 
shown in the following formula. 



This compound is now available in a pure state in relatively large 
quantities, and through the work of Kaufmaim, an entirely new foi*m 
of ovarian therapy has been evolved. This employs doses of very ihuch 
greater magnitude than have hithei-to been considered. 

If we turn to the field of cancer research, the connection between 
these apparently separate subjects may be explained. It was originally 
shown by the Japanese workers, Yamagiwa and Ichikawa that malignant 
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changes could be induced in the skin of mice by the prolonged applica- 
tion of tar. A long and elaborate series of investigations by English 
workers (Kennaway, et al.) has shovui that the carcinogenic principles 
in tar belong to the condensed carbon ring group of compounds. They 
have been able to isolate and to s^uithesize a series of active carcinogenic 
agents, of which the three main compounds are 1 :2 :5 :6-dibenzanthracene, 
1 :2-benzpyrene and 5 :6-c2/clo-penteno-l ;2-benzanthracene. The foimulas 
of these are given below. 


1 :2 :5 ;G-dibenzanthracene. 

It can be seen that these compounds possess certain points in common 
with the estrous-producing hormone. They contain a series of six mem- 
bered carbon rings fused together and most of the compounds contain 
a phenanthrene nucleus. 

A third line of work was commenced by the English group of workei’s 
(Cook, Dodds, et al.), who showed that certain simple phenanthrene and 
dibenzanthracene derivatives were capable of producing estims in ovariec- 
tomized animals. These workers were also able to show that it was 
possible to have a molecule, such as 5 :6-ci/cZo-penteno-l :2-benzanthracene, 
capable of inducing malignant changes when applied over a long period. 
Likewise this could produce estrus when injected subcutaneously in very 
large doses. They also found that even pure calciferol in large doses 
would develop estrus. 

It can well be seen that a superficial knowledge of the subject might 
lead the untrained observer to suspect that the estrous-producing 
hormone itself might in fact be capable of causing malignant changes. 
An extensive search of the literature fails to reveal any incontrovertible 
evidence that the estrous-producing honnone is carcinogenic. There 
have been suggestions that injections of veiy large quantities of estrin 
would produce metaplastic changes in the uterus, bearing some slight 
resemblance to precancerous changes. Again too much significance 
should not be placed on the similarity of molecular structure of these 
substances. For example, no one would ever suggest that tliere were 
possibilities of inducing male changes in women by the injection of the 
estrous-producing hoi-mone, yet it has a similar molecular structure. It 
must be remembered that the only difference existing between the male 
and female sex hormone is that one carbon j*ing is fully hydrogenated 
in the former. F. C. Dodds. 
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Selected Abstracts 


uterine Carcinoma 

Kolegajew, G. A.: The Etiology and Malignant Degeneration of Leukoplakia of 

the Cervical Mucosa, Monatschr. f. Geburtsh. u. Gynak. 93: 16G, 1933. 

The author examined 3,067 women without the colpoacope and found leucoplakia 
in 15 or once in 204 women. 

Leucoplakia develops slowly and without serious symptoms. Only in cases in- 
volving the clitoris and the introitus do pruritus and hyperesthesia call attention to 
it. When in these areas the process is extensive and associated with atrophy it is 
more often called kraurosis. Sometimes leucoplakia disappears after months or 
years. 

Menstruation causes the epithelium to desquamate and the leucoplakia becomes 
less distinct but five or six days after the menses there is a return of the prominence 
of the lesion. 

The etiologj' of leucoplakia is not clear. Some consider it to be due to syphilis 
and others regard it as a forerunner of cancer. In the author’s 28 cases there were 
infiammatory changes in the uterus and adnexa in 89.2 per cent of all the cases, 
carcinoma in 3.6 per cent and healthy genitalia in only 7.2 per cent. Not one patient 
had sj'philis. Hence the author believes that the most important etiologic factor 
is a chronic inflammation. He does not believe that all cases of leucoplakia are 
forerunners of carcinoma, but cautions that all women with erosions, polyps and 
leucoplakias should be examined at regular and frequent intervals. Wlien leueo- 
plakia is detected a biopsy should be performed even in the presence of a pregnancy. 
“iVlien doing the biopsy the entire leucoplakic area should be removed in one piece. 

J. P. Greenhilu. 

Paucot, H.: Cancer of the Cervix and Hereditary Syphilis, Bull. Soc. d’obst. et 

de gyndc. page 227, 1934. 

The author maintains that inflammatory and chronic lesions of the cervix favor the 
development of cancer in this area. He, therefore, recommends treatment of inflam- 
mations by means of surgical removal or cauterization. He emphasizes particularly 
that hereditaiy sj’philis plays a role in tlie causation of cervical cancer. In 14 
such cases he found evidences of sjqjhilis in 50 per cent. In nearly all the cases, the 
syphilitic lesions were of the hereditary tj’pe. 

J. P. Greenhill. 


303 




304 


AT^IERrCAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Graves, Wm. P.: The Detection of the Clinically Latent Cancer of the Cervix, 

Surg. Gynec. Obst. 56: 317, 1933. 

The Schiller test is based on the discovery by Lahm that the upper layers of 
normal epithelium of the portio and vagina contain rich masses of glycogen which 
disappear when the epithelium becomes cornified or changed by cancer. In the 
normal living tissue the glycogen of the upper layer of cells is stained in a few 
seconds a deep mahogany brown by iodine in watery solution (Lugol's). A super- 
ficial area of early cancer being devoid of glycogen does not receive the stain and 
stands out startlingly white or pink against the deeply colored almost black back- 
ground of the normal tissue. 

Any area of the portio no matter how small that does not take the stain must 
be regarded with suspicion. It then is removed with a specially .sharpened spoon 
curette, placed immediately in hardening solution and sent to laboratory for study. 

The test is of limited value in diagnosing advanced cancer, since the superficial 
assimilation stage is usually lost in the melee of self-reproducing cells. Sometimes 
superficial areas detectable by the Lugol test may be found beyond the border of 
the advanced cancer especially in the fornices of the vagina, and this may serve as 
a guide in determining the limits for a radical operation. Cancer cells in the ad- 
vanced stage may regain glycogen and thus give a dark stain with the Lugol ’s 
solution. Normal epithelium lying above an invading cancer takes a normal stain 
as would be expected. 

The Schiller test is an indispensable aid in the search for early curable cancer 
of the cervix. It is specific for the absence of cancer. Failure of the stain in- 
dicates certain other abnormal conditions, two of which, leucoplakia and intensive 
cervicitis, are potential precursors of cancer and require treatment. The test is 
recommended for trial to the general profe.ssion. 

William C. Hexske. 

Burger, P.: Hemorrhages After the Menopause and Exploratory Curettement, 

Gynecologic 32: 129, 1933. 

Postclimactcric hemorrhages e.xcept those due to cancer of the cervix are more 
often due to benign than to malignant conditions. Among the 90 patients observed 
by the author, the bleeding was due to carcinoma of the cervix in 33.3 per cent, 
to cancer of the body in 15.G per cent, to benign conditions in 37.8 per cent, etc. 
This fact does not diminish the truthfulness of the old axiom that every womsm 
who bleeds after the menopause should be suspected of having cancer; GO per cent 
of all his cases had a malignancy. A diagnosis should be made as soon as pos- 
sible by means of an exploratory curettement. 

J. P. Greeniiill. 

Hann, K.: The Question of Stump Carcinoma, Alonatschr. f. Geburtsh. u. G^miik. 

95: 91, 1933. 

Hann reports three cases of carcinoma which occurred in the cervical stump after 
supravaginal hysterectomy. It was deciilcd to examine with the colposcope the 
cerA-ix of everj- woman who had had a supravaginal hy.sterectomy from 1925 to 1931. 
In a series of 570 such cases, examinations were made in 205 cases. Aside from one 
case of carcinoma of the stump which was observed irrespective of the colposcopic 
examination, matrix changes were found in 5 cases. Since the incidence of matrix 
changes is the same in healthy women as in those operated upon and since carcinoma 
of the cervix always is engrafted upon matrix changes, the type of operation per- 
formed has nothing to do with the development of carcinoma of the cervix. 
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The author is of the opinion that it is not necessary to perform a total hysterec- 
tomy routinely, first because stump carcinoma is uncommon and second because by 
means of the colposcope we may detect the forerunners of cancer and thereby are 
enabled to remove the stump early. His recommendation is as follows; Examine 
every woman mth tlie colposcope before operation. If the cervix is normal, leave 
it. If matrix changes are observed in the cervix, the latter should be removed by 
means of amputation through the vagina. These women as well as all others should 
be colposcoped at least once every year or two. If matrix changes are observed in a 
cervix after supravaginal hysterectomy it is simple to remove the cervix extra- 
peritoncally. 

J. P. Greenhill. 


Diseases of Eespiratory and Circulatory Systems and Intestinal Tract 

Complicating Pregnancy 

Lamb, A. E.: Heart Disease in Pregnancy, Am. J. M. Sc. 187: 177, 1934. 

The incidence of cardiac murmurs in pregnant women in this series was 6.1 per 
cent. Of these 2.7 per cent had organic heart disease, while 3.4 per cent had only 
functional murmurs and no detectable lesion. None of these patients showed the 
slightest e^ddenee of cardiac strain during pregnancy, and follow-up studies showed 
that nearly all of these functional murmurs disappeared after delivery. Rheumatic 
heart disease causes about 90 per cent of the heart lesions in pregnant women. 
The most frequently observed lesion is mitral stenosis with or without insufiSciency. 
A third of the cases of mitral stenosis became decompensated, while no case of un- 
complicated mitral insufficiency decompensated, demonstrating the importance of 
differentiating between these two lesions. It was noted that five patients out of 
those with or -without organic heart disease, who were able and unable to carry on 
ordinary physical activity -without discomfort, decompensated, which is at variance 
until the work of Pardee, who asserts that these patients have an excellent prognosis. 
Outside of functional classification, other factors such as age of the patient, family 
environment, duration of the heart disease, and the extent of the valvular lesion 
must be considered. Most of the patients who decompensated did so before the 
onset of labor, and there was no relation.ship demonstrated between the month of 
pregnancy and the onset of decompensation. The mortality was 7.5 per cent; 
two of these deaths were probably preventable. Comparison of the mortality of 
patients -with and -without prenatal care shows a death rate of 2.2 per cent for the 
former, and 20 per cent for the latter, demonstrating the importance of prenatal 
care. The limited follow-up showed that 43 per cent were worse following pregnancy. 

J. Thoretwele Witherspoon. 

Gilchrist and Murray-Lyon: Does Pregnancy Hasten the Fatal Termination in 

Rheumatic Heart Disease? Edinburgh hi. J. 40: 587, 1933. 

Pregnancy and labor impose a burden on the healthy heart. For this reason the 
symptoms of preexisting organic heart disease become, as a rule, greatly accentuated 
as pregnancy advances. 

A study has been made of 109 cases of fatal cardiac rheumatism in an endeavor 
to discover the effect of repeated pregnancies on the course of the disease. A 
comparison has been made between males, nuUiparous and parous women regarding 
their average age at death, mode of dying, duration of the cardiac disease and the 
rate of progression to the fatal termination. 
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All the patients suffered from mitral stenosis either alone or in association with 
other valvular lesions. No significant difference was found in the duration of the 
disease in nulliparous and parous women. The course of the disease appeared to be 
shorter in the male cases. 

Auricular fibrillation is not necessarily an indication that an additional burden 
has been placed upon the heart during the childbearing period. Its incidence is 
largely determined by the length of survival from the time of the first involvement 
of the heart. 

Congestive heart failure was the mode of death in 92 per cent of the whole group 
of cases. The fact that the parous women dying from congestive heart failure had 
families averaging 4.5 children each would support the contention that repeated 
childbearing accelerated their death. 

Cerebral embolism accounted for all the remaining deaths Avith two exceptions. 
Parous women, dying from this cause, lived on the average twelve years longer 
than those who died from congestive heart failure. In spite of their longer life, their 
families only averaged 1.7 children. It would appear that by escaping the burdens 
of a large family they guard themselves against the risk of congestive heart failure 
at about thirty-eight years of age, only to die from embolism twelve years later. 
This appears to be about the maximum span of life for the individual dying from 
rheumatic heart disease. 

While pregnancy should be avoided in the severer grades of rheumatic heart dis- 
ease, one or two children may be borne without detriment by the majority of cardiac 
women. Repeated pregnancies, however, tend to shorten life in women suffering 
from rheumatic heart disease and ultimately increase the risk of death from conges- 
tive heart failure. 

Wm. C. Henske.’ 

Marbury, W. B.; Appendicitis in Pregnancy, Am. J. Surg. 19: 437, 1933. 

Primary acute appendicitis occurs probably no more frequently in pregnant than 
in nonpregnant women. On the other hand, pregnancy is likely to cause an exacerba- 
tion of a previously pathologic appendix. Over 80 per cent of the reported cases oc- 
curred during the first six months. In nonsuppurative cases during the first six 
months the outlook for both mother and child is excellent. Later, the mortality in- 
creases parallel to the duration in montlis of pregnancy and duration in hours of the 
appendicitis. The first symptom is the constant contraction of the uterus that may 
occur as the result of appendicitis and can be so severe as to simulate the onset 
of labor. It is largely this symptom that makes it almost impossible to diagnose 
appendicitis after labor begins. The other deceptive factor is the displacement of 
the abdominal viscera by the growing uterus. Tlie appendix is pushed up almost 
to the level of the gallbladder. Pain from a pathologic appendix in this area 
would be exceedingly difficult to distinguish from that produced by an inflamed 
gallbladder, a pleurisy, a renal colic or even a duodenal ulcer. Appendical pam 
must be sought at progressively higher levels as the months of pregnancy pass by. 
Pyelitis on the right side is the most frequent cause of error. It can coexist \vitli 
acute appendicitis and should be either ruled out or definitely determined by ureteral 
catheterization. Other conditions that may cloud the picture are salpingitis on the 
right side, tumors of the adnexa, ovarian tumors with twisted pedicle, criminal 
interference, and intestinal obstruction. 

There is little divergence of opinion among authors as to prompt operation during 
the first six months of pregnancy. After this, a complicating appendicitis is a 
surgical as well as obstetric problem, and since a mortality between 18 and 70 per 
cent is faced there is small wonder that there is less agreement. If unruptured, 
the appendix can be removed through a simple McBurney incision, and the chancc.s 
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of aborting are slight. If there is a localized abscess the same procedure may be 
folio-wed but there is much greater chance of abortion. If abortion occurs the 
change in the size of the uterus breaks up what protective adhesions have formed and 
allows the peritonitis to become generalized. Consequently it may be wiser to make 
a paramedian incision and empty the uterus by cesarean section first and deal with 
the appendix secondarily. "Where generalized peritonitis is revealed at the time 
of exploration, infection of the endometrium is inevitable, therefore a Porro cesarean 
section should be done. 

J. Thornwell Witherspoon. 

GronS, O.: Perforation of the Stomach Associated With Approaching Labor. 

Cancer and Ulcer of the Stomach as Complications of Labor, Acta obst. et 

gynec. Scandinav. 13: 315, 1934. 

The author describes a case of perforation of the stomach three or four weeks 
before expected delivery. After the diagnosis had been confirmed by laparotomy, the 
uterus was emptied by vaginal cesarean section (living child), and then the perforat- 
ing ulcer in the stomach sutured ivith catgut. Neither peritonitis nor puerperal 
septicemia set in, but the patient died, under increasing cachexia, about three weeks 
after admission. The necropsy showed infiltrating cancer in the margin of a gastric 
ulcer. 

Discussing the question of perforating peritonitis in connection with pregnancy, 
the author believes that immediate emptying of the uterus, in connection with an 
operation for perforating peritonitis, should be resorted to only in those cases where 
the size of the pregnant uterus prevents examination of the starting point for the 
peritonitis, and thus the rational treatment of the latter. From the viewpoint of 
aseptic surgery, vaginal cesarean section is the correct procedure but the author 
mentions several cases from literature, in -wliich the uterus, in connection with 
laparotomy for peritonitis, was emptied abdominally -without causing puerperal 
septicemia. The author briefly explains the reciprocal relation between carcinoma of 
the stomach and pregnancy and finally discusses the question of gastric ulcer in 
relation to pregnancy and delivery, pointing out especially that in connection with 
the delivery itself such alarming symptoms may arise from the latter, that special 
and immediate therapeutic measures become necessary. Among such symptoms he 
mentions particularly perforation of the ulcer into the free abdominal cavity, 
abundant gastric hemorrhage and pernicious vomiting. He illustrates these various 
complications by cases from his own experience. In one such, where there was 
abundant gastric hemorrhage, he performed an abdominal cesarean section; in 
another, where stenosis of the pylorus was the cause of vomiting, he induced prema- 
ture delivery. In both cases good results were obtained. In another case it seemed 
proved that the delivery had a directly unfavorable influence on an organic stomach 
affection arising from a gastric ulcer. 

J. P. Greenhill. 


Erratum 

In the article by Eobinson in the July issue, page 34, the second last line should 
read ‘'the thyroid inhibits prolan A elaboration, and the adrenal that of prolan B.'' 
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Original Communications 


PHYSIOLOGY OF THE CORPUS LUTEUJiP 

The Co]\iparative Actions of Crystalline Progestin and Crude 
Progestin on Uterine Motility in Unanesthetized Rabbits 

Willard M. Allen, M.D., Rochester, N. Y., and Samuel 
R. M. Reynolds, M.A., Ph.D., Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology, Dnvoersity of Rochester School 
of Medicine and Dentistry, and the Department of Physiology, 

Long Island College of Medicine) 

I N A PREVIOUS paper (Reynolds and Allen, 1932) we showed that 
corpus lutevim extracts containing impure progestin inhibit spon- 
taneous estrus uterine motility in the unanesthetized rabbit, and that 
similar extracts will inliibit the motility which follows the intravenous 
injection of theelin. Tliese results Avere but part of a series of experi- 
ments (see Reynolds and Allen, 1932) demonstrating the role of estrin 
in the induction of uterine motility and that of the corpus luteum in the 
inhibition of such motility. These experiments showed that suitable 
corpus luteum extracts Avould inhibit estrous motility in the same manner 
as the corpus luteum itself. We Avere unable to say at that time, hoAv- 
ever, whether the inhibiting principle Avas identical Avith the hormone 
causing progestational proliferation of the endometrium (progestin), or 
AAdiether a separate active principle Avas hwolA^ed because no attempt 
Avas made to study any fractions except those knoAvn to contain progestin. 

•Aided in part by a grant from the Therapeutic Research Committee of the Amer- 
ican Medical Association. This is number X of a series of studies dealing with the 
Physiologj' of the Corpus Luteum. 


Note: The Editor accepts no responsibility for the views and statements of au- 
thors as published in their ‘ ‘ Original Communications. ’ ’ 
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We also found that inliibition of estrous motility could be obtained' in 
the absence of proliferation if pseudopregnant rabbits were given 200 
rat units of cstrin per day for the first five doji’s after mating. Under 
these circumstances proliferation failed to occur, presumably because of 
the large amount of estrin being injected even though healthy appearing 
corpora lutca were present in the, ovaries, and at the same time the 
uterus became quiescent. These results could, of course, be used as evi- 
dence favoring two hornione.s, one causing proliferation (progestin), 
and another bringing about uterine quiescence. However, the motility- 
inhibiting factor was shown to be destroyed by treatment with alkali, 
in this respect being similar to crude progestin. 

Considerable evidence of another type having a bearing on the possi- 
bility of a second corpus luteum hormone has appeared from several 
laboratories, all based on Knaus’ (1930) original observation that pro- 
gestin or at least corpus luteum extracts made by the method of Comer 
and Allen (1929), and known to contain progestin, cause inhibition of 
the response of the uteras to pituitrin in vitro. Knaus made no attempt 
to determine by quantitative analysis of the various fractions Avhether 
nonprogestin-containiug fractions might contain the pituitrin-inhibiting 
substance to the exclusion of progestin, but work by Robson and Illing- 
worth (1931), Tausk, de Fremery, and Luchs (1931), Pevold and Hisaw 
(1932) shows that such fi’aetions can be prepared. The first two groups 
of workers were able by distributions between suitable solvents to 
get an aijparent separation of two principles, and Fevold and Hisaw 
found that their active progestin-containing crystals had no pituitrin- 
inhibiting capacity. Further evidence for two hormones is to be 
found in experiments of another tjqoe by Robson. He (1932 a, h) lias 
.shown that when daily injections of anterior lobe tissue are given to 
female rabbits for several days, corpora lutea are formed and progesta- 
tional proliferation takes place as would be expected, but curiously 
enough the uterus does not become refractoiy to pituitrin, and vice 
versa, that occasionally after prolonged administration a dissociation 
may occur in which pituitrin inhibition occurs in the absence of pro- 
liferation. It should be added that this dissociation does not occur 
when a single injection of anterior ijituitary extract or pregnancy 
urine is given. 

From the above considerations, it is apparent that pituitrin inhibition 
in vitro and motility inhibition in vivo may not be due to progestin 
but rather to a second corpus luteum hormone (called desensin by 
Tausk). Consequently a joint research was made by Tausk and Rey- 
nolds, studying the effects of the same fractions by both methods to see 
if pituitrin-inhibiting fractions which did not have good proliferating 
capacity would inhibit in ^^vo motility and vice versa (Tausk, de 
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Fremery, Luchs, and Fojoiolds, 1934). Tlie results were ineonclusive 
in that both fractions inhibited spontaneous motility in vivo. It was 
evident, therefore, that proof of two distinct hormones was not forth- 
coming from these experiments and that more conclusive evidence would 
probably have to await the isolation of pure progestin or pure desensin. 
Now that crystalline x>rogestin has become available,^' answers to these 
questions can be expected. 

In this paper we shall make a comparison of the effects of the two 
forms of crystalline progestion with each other and with less pure pro- 
gestin as determined by their capacity to suppress the estrous tj^e of 
motility in vivo. 


EXPERIMENTAL 


Extracts . — The crj'Stalline preparations were made hy methods similar to those 
recently published (Wintersteiner and Allen, 1934;)-. The details need not be given 
here. The preparation designated in the subsequent experiments as 104-B was made 
up of 4.43 mg. of the B type, a pulverized sample of which melted at 123° to 125.5°, 
and which had an elementary constitution o± C, 80.16 per cent and H, 9.68 per cent 
(theoretical for CjiHjoO,, H 9.62 per cent). These crystals were not quite pure be- 
cause after several more crystallizations the melting point was 127° to 128°. Such 
recrystallization did not appreeia,bly alter the combustion figures or the physiologic 
activity. The preparation designated as 110-C consisted of 4.70 mg. of C-type 
crystals which melted at. 120.5° to 121° and which had an elementary constitution 
of C, 79.58, H, 9.85. t These can be considered practically pure. The first com- 
pound (104-B) gave proliferation with 1.33 mg., -h-f- with 0.88 mg., and 

+ ^Yith 0.44 mg., and tlie second compound -P-t-t-l- with 1.28 mg., -f-(- with 0.94 mg., 
and -t with 0.63 mg. when assayed by the Corner-Alien method (Comer and Allen, 
1929 j Allen, 1930). We considered 1.33 mg. and 1.28 mg. as a rabbit unit, re- 
spectively. For the impure progestin we deliberately chose one of the fractions 


•Recently progestin has been isolated in pure form (Wintersteiner and Allen, 1934 ; 
Slotta, Riischig and Fels, 1934 ; Butenandt, Westphal, and Hohveg, 1934 ; Hartmann 
and "VVettstein, 1934.) It occurs in two crystal forms: one, long needles melting at 
120° to 121° and the other, short, blunt prisms melting at ,128°., Both .forms have 
the same physiologic activity as determined by tlieir capacity to produce progesta- 
tional proliferation in the rabbit. The . hormone itself is an unsaturated diketone, 
CiiiHsoO:, which absorbs ultraviolet with a maximum at 240/4/4. It is closely i-elated 
to pregnandiol (GnHsoOs) and has been prepared sjuithetically from this compound, 
(Butenandt and Schmidt, 1934) and from stigmasterol (Pernholz, 1934.). These ob- 
servations indicate without much question that the formula suggested by Slotta, 
Ruschig, and Fels (1934), and Butenandt, Westphal, and Cobler (1934) is correct. 






Cj.HjoOi 

progestin. 



tit will be noted that the combustion figures for this type show a little less carbon 
than the B type. This has been a more or less consistent finding and probably indi- 
cates incomplete combustion of the carbon. 

We wish to express our gratitude to Dr. O. AVinstersteiner for the separation of 
these two crystalline compounds by fractional crystallization and for the micro- 
analyses. Without his generous cooperation, this paper w-ould have been impossible 
at the present time. 
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which is usually discarded (or set aside) in the preparation of crystals, because it 
contains very little progestin but a relatively large amount of solids. Such a 
fraction is obtained when a moderately pure extract is distributed between 70 per 
cent ethyl alcoliol and petroleum ether. The preparation designated as lOi-K was 
prepared by shaking a petroleum ether solution of the hormone several times vdth 
70 per cent ethyl alcohol, the petroleum ether fraction being used for the impure 
fraction (104;-]I) and the 70 per cent fraction (which contained most of the hor- 
mone) being further purified. This fraction contained 43 mg. of solids per rabbit 
unit. 

Jlab'bUs . — The rabbits used were of chinchilla or albino stock, weighing 2.8 kg. 
± 200 gm. whose sexual maturity was pro^’ed either by impregnation following mating, 
or ovulation after a single intravenous in.iection of pregnancy urine. In the first t\vo 
groups of experiments recounted below (104-K and 104-B)^ the animals were used 
from one to three weeks postpartum, a uterine fistula being prepared (for method, 
see Eeynolds and Friedman, 1930), and bilateral oophorectomy being done from three 
to six days prior to the actual experiments. The rabbits used in the study of 
110-C were, for convenience, prepared in a slightly different manner. They were 
injected intravenously with 10 c.c. of human pregnancy urine and the fistulas pre- 
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Fig. 1. — Inhibiting action on in vivo uterine motility of O.C rabbit unit (25.8 nig.) 
of impure proge.stin-containing corpus luteum extract. Extract given at 1. Inbloi- 
tion of motility in slightly less than two hours. 

pared and bilateral oophorectomies done six to eight days later, the motility expen- 
nients being done four to seven days after these operations. Eecords of uterine con- 
tractions in all cases were obtained by the use of a small intrauterine balloon 
connected to a Brodie beUows through an air-water system in such a way that the 
balloon was under virtually uniform distending tension (20 cm. water) (technic, 
Eeynolds, 1930; Eeynolds and Friedman, 1930). 

Experimental Procedure . — The experimental procedure was as follows: on the day 
before a test, 100 E.U. of theelin* were administered in three divided doses, half 
intravenously and half subcutaneously. Such injections faithfully induce rhythmic 
uterine contractions which attain a maximum in twenty-four hours (Eeynolds, 1931)- 
This motility supplied a fairly standard background against which the inhibiting 
action of the extracts might be shown. The next day the balloon was inserted for 
twenty to thirty minutes before actual recording was begun, to allow time for sub- 
sidence of the disturbing effect attendant upon securing the animal to a board and 
recording. The drum was then started and after sufficient time had elapsed to show 
the degree of uniformity in the type of contractions, the desired amount of progestin, 
measured in rabbit units and diluted to one cubic centimeter with saline, was sub- 


•We are indebted to Parke, Davi.s, and Company for the theelin u-sed. 
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cutaneously injected in the left lower quadrant. A continuous record was made fol- 
lowing the injection until there was complete inhibition of motility (Figs. 1 and 3) or 
until the character of the contractions had become undulating or arrhythmic (Fig. 2). 
The absolute end point wns not always easy to determine and in some cases a certain 
amount of arbitrary judgment had to be employed. \Vlien the uterus becomes virtu- 
ally quiescent, as in Figs. 1 and 3, there is little doubt as to when the minimum 
motility has been reached. Occasionally, however, all rhythmicity is lost, but long 
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Fig. 2. — Inhibiting- action of 0.2 rabbit unit (0.26 mg.) of crystalline progrestin B 
(m.p. 127°-128°) on in vivo motiiity, Progestin injected at 10:15. Inhibition was 
obtained in five hours. The arrow indicates a slight shift in the position of the rabbit, 
with a temporary elevation from tlie base line. The interruption in the sixth line 
Indicates when the rabbit struggied loose after more than four hours of recording. 
Tlie balloon was promptly replaced and the recording continued. Note that the in- 
hibition -was temporary, since motility was resumed by the next day, May 9. 
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Fig. 3. — ^Inhibiting action of 0.6 rabbit unit (0.77 mg.) of crystalline progestin C 
(m.p. 120°-121.5°) on uterine motility. Progestin given at 1. Babbit struggled loose 
at S and again at S in the next line. The balloon was promptly replaced each time 
Inhibition occurred in two hours. 


uneven contractions of variable duration persist. In such cases it is our practice 
to continue the record for an indefinite period, to make certain that the motility will 
not become less within a reasonable length of time and then, if such irregular motility 
persists, the end point or inhibition time is considered to be the time of the onset 
of the disordered activity. Data from such experiments give inliibition times which 
correspond very weU -with those observations in which quiescence supervenes. 
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In a number of experiments records were obtained the day following the ex- 
perimental procedures. At tliis time it was invariably observed that the small 
amounts of progestin used in these experiments did not prevent a return to estrous 
rhythm within twenty-four hours (Pig. 2). 


RESULTS 

Experiments carried out along tlie lines laid down above yielded the 
following results : 

Crude Frogesiin'Coniaming Extract (104-K). — Of 32 experiments conducted after 
a number of preliminary trials, 14 were performed with the use of 0.3 Eb.TJ. of 
progestin, 15 with O.G llb.U., and 3 with 1.2 Eb.U. The results are represented 
graphically in Pig. 4. Tlicro it may be seen that the average inhibition times for 
the three doses, respectively, correspond inversely to the dosage employed. The 
average for 1.2 Ilb.TJ. is just under an liour; for half this dose, a little over two 
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Pig. 4. — Composite chart showing the individual inhibition times in all experiments 
with each preparation. Solid black, crystalline progestin B ; white, crystalline pro- 
gestin C; latticed, crude progestin. The transverse line through each column repre- 
sents the average inhibition time for each group, respectively. 

0.2 rabbit unit progestin B, 8 rabbits ; 0.3 rabbit unit progestin C, 3 rabbits ; 0.3 
rabbit unit crude progestin, 14 rabbits ; 0.4 rabbit unit progestin B, 5 rabbits ; 0.6 
rabbit unit progestin C, 3 rabbits; O.G rabbit unit crude progestin, 15 rabbits: 1.2 
rabbit units crude progestin, 3 rabbits. 


hours, and for one-fourth the larger amount, the inliibition time is slightly over 
four hours. That is to say, as far as average times are concerned, one-fourth the 
maximal do^ge requires four times as long as the maximal dosage to effect in- 
hibition of the rhythmic contractions brought on by estrin. A glance at Pig- 4, 
however, reveals that this is true only when one speahs of average times, owing to 
the range of inliibition times within each gi-oup. 

Inasmuch as the injections were made by dilution of an alcoholic solution of the 
hormone it was deemed adidsable to determine the effect of alcohol on the time re- 
quired for inhibition. The largest dose of progestin given, 1.2 Eb.U., contained 
four times as much alcohol as the smallest amount, 0.3 Rb.U. (ca. O.G c.c. of alcohol 
in the former and 0.15 c.c. in the latter). Therefore experiments were carried out 
to test the effect of the various amounts of alcohol used. Two animals were each 
given O.G c.c. of alcohol, and in each case the preinjection motility continued un- 


ALTiEN-RETNOLDS ; PHYSIOLOGY OP CORPUS LUTEUJNI 


315 


altered for four to five liours, the period of observation. Another animal was given 
0.15 c.c. of 104:-K in combination with 0.45 c.c. of alcohol, thereby receiving the 
smallest dose of hormone (0.3 Eb.TJ.) given in the regular series, but at the same 
time a quantity of alcohol equal to that given to the animals getting 1,2 Eb.TJ. 
The inhibition time was four hours, i.c., the same as for those getting 0.3 Eb.TJ. in 
0.15 c.c. alcohol. A fourth animal was injected with 0.3 c.c. (0.6 Eb.TJ.) of the 
extract plus 0.3 c.c. of alcohol, and in this case the inliibition time was two and 
one-fourth hours. It is evident, therefore, that alcohol per se does not cause in- 
hibition of motility, and that the doses given have no effect on the time required for 
the development of quiescence when graded amounts of hormone are injected. 

Crystalline Progestin B (104-B, mp. 123.5°-125.5“). — In aU, eight experiments 
with 0.2 Eb.TJ. (0.26 mg.) each and five with 0.4 Eb.TJ. (0.53 mg.) each were per- 
formed. As may be seen in Fig. 2 and in the chart. Fig. 4, inhibition of rhythmic 
uterine motility occurred with this form of the pure hormone. The average in- 
hibition times were found to be, as shown in Fig. 4, nearly four hours for 0.2 
Eb.TJ. and just under two hours and a half for the 0.4 Eb.TJ. dosage. The extent 
of the range of variation of inhibition times in both of these groups is no greater 
than the range of variation in the 0.3 Eb.TJ. series in which crude extract (104-El) 
was used. 

Crystalline Progestin C (110-C, mp. 120.5°-121°). — Six successful experiments 
have been performed with the available material of tliis preparation, three with a 
dosage of 0.3 Eb.TJ, (0.38 mg.), and three with a dosage of 0.6 Eb.TJ. (0.77 mg.). 
A seventh experiment was attempted but due to a faulty balloon, atypical results 
were obtained as described below. The inhibition times for 0.3 Eb.TJ. were three 
and three-fourths hours, three and three-fourths hours, and five hours, respectively. 
With the higher dosage of 0.6 Eb.TJ., the inhibition times were one and one-half 
hours, two hours, and three hours. 

The only experiment in which inhibition failed to occur in a total of fifty-two was 
one of this series. Six-tenths of a rabbit unit of preparation C was used after the 
control period had shown marked uterine motility. When the injection was made, 
the rabbit struggled loose and broke the baUoon at the same time. This was re- 
placed and the experiment continued. As time passed, the contractions became 
greater and greater. The peak of the contractions did not become elevated, but the 
increase in amplitude continued progressively o\er a period of nearly five hours at 
tlie expense of the base level, as the tone diminished. When the experiment was 
terminated, it was found that the new balloon had become weakened on one side 
and was distended so that the capacity was increased to several times its normal 
size. Evidently, as in certain other physiologic systems (e.g., the heart), the in- 
crease in volume of the bolus within the uterus and consequent lengthening of the 
muscle fibers increases the irritability of tlie uterus and at the same time greatly 
enhances the efficiency of the otherwise weakened contractions. 

SUMMARY 

The injection of varying doses of either form of crystalline progestin 
or of a partially purified progestin fraction into castrated rabbits in 
which the estrous type of uterine motility has been induced by the in- 
jection of theelin causes cessation of all rhythmic contractions, as re- 
corded -without anesthesia by an intrauterine balloon. Graded injections 
(0.3 Eb.U., 0.6 Rb.U., 1.2 Rb.XJ.) of impure progestin cause inhibition 
of motility in four hours (± 1 hour), two hours (± 45 minutes), and 



316 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


fifty-five minutes (± 15 minutes), respectively. Crystalline progestin B, 
until doses of 0.2 Rb.IJ. and O.4 Bb.U., and crystalline progestin C, with 
0.3 Rb.U., and 0.6 Bb.U., bring about cessation of motility in approxi- 
mately the same f.ime as similar doses of the impure preparation. 

DISCUSSION 

It is clear that the foregoing I'csults obtained with the use of crystal- 
line progestin bear conclusively upon the problem of the possible diver- 
sity of action of various progestin fractions. They show, for example, 
that crystalline progestin in cither the B or C form inhibits estrin-in- 
duced rhythmic contractions of the uterus in the castrated rabbit. More- 
over, the data .show that not onlj’’ are both forms of progestin endowed 
ivith the inhibitory function, but when progestin-containing extracts are 
increasingly purified, there occurs simultaneously a proportionate in- 
crease in concentration of the hormone responsible for inhibition of 
motility. Thus we are forced to the conclusion that the tivo hormoml 
effects, endometrial proliferation (already shown to be produced by either 
form of crystalline progestin, 'Wintersteiner and Allen, 1934) and in- 
hibition of estrous motility, are attributable to the single hormone, 
progestin. On the other hand, the results do not answer the question of 
whether inhibition of pituitrin responses of the uterus in vitro is due to 
progestin or a second hormone. Solution of that problem will have to 
await actual experiments, using crystalline progestin. 

MIheu this work was undertaken, the thought was entertained that the 
uterine fistula technic might lend itself to standardization of progestin 
preparations. The variation of inhibition times for the respective dos- 
ages with no sharp delineation between the shortest inhibition time of 
one group and the longest inhibition of the next group renders this 
method inapplicable, however. With unknovm, dosages this would pre- 
sent a serious difficulty. Still another objection to the fistula method 
lies in the fact that substances other than progestin inhibit estrous 
motility (prolan and certain anterior pituitary extracts, Beynolds, 
1932a; 1932b) . Unless one knows, therefore, that pure progestin is being 
used, one cannot rely upon inhibition alone as a test for progestin. Ac- 
cordingly these and other considerations make it obvious that the pre- 
ferred biologic method for standardization of progestin continues to be 
the Comer-AUen method of histologic assay. 

These experiments, together with those which we have repoided pre- 
viously, using crude progestin-containing extracts (Beynolds and AUen, 
1932), provide the scientific basis for the suggested use of progestin in 
certain forms of dysmenorrhea. Its possible use in this condition as 
vei^’’ attractive; strong uterine contractions, which in laboratory animals 
* are Imown to occur only when under the influence of estrin, presumably 
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account for the erampy pain of severe dysmenorrhea in some instances; 
assuming that these contractions are due to estrin, the same as in rab- 
bits, progestin would be expected to alleviate the symptoms. The dose 
necessary should not be great; in fact it should of necessity be less than 
the amount necessary to produce a premenstrual endometrium, since the 
injection of such an amount would probably delay the onset of the 
menstrual period rather than alleviate the cramps. That such a pos- 
sibility is a real one is shown by experiments in monkeys in which 
progestin is known to delay an experimentally induced menstimal period 
(Smith and Engle, 1932) as well as a normal period (Comer, 1935). 
Some basis for this opinion regarding dosage is found in our oivn ex- 
periments with rabbits: a single subcutaneous injection of 0.2 rabbit unit 
will bring about complete quiescence in about five and one-half hours 
while a similar dose must be given for five days to bring about full pro- 
gestational growth of the endometrium (Eeynolds and Allen, 1932). 
The exact amount necessary for human use cannot, of course, be deduced 
from these experiments, but one would not expect it to be great when we 
consider the fact that Kaufmann (1933) lias produced a premenstrual 
endometrium with from 35 to 90 rabbit units. The fact that crystalline 
progestin (CjiHgoOj) causes this inhibition of motility in a manner 
identical with crude extracts has considerable clinical bearing also, be- 
cause the hormone will probably be supplied in the sjmthetic form rather 
than in the naturally occurring form. 

The use of progestin in other conditions such as habitual and threat- 
ened abortion, premature labor, and hyperplasia of the endometrium 
seems less certain of success but nevertheless worthy of tidal (see Krohn, 
Palls, and Laclaier, 1935). In abortions, many times, the termination 
of the pregnancy is secondaty to an abnormal embryo, but there are in 
all probability some cases in which the abortion is due to an exception- 
ally irritable uterine muscle; in such cases and in premature labor, not 
associated with mechanical defects such as rupture of the membranes, 
progestin might be beneficial. Its suggested use in hypei’plasia is based 
on the well-known observation that in most cases this condition is as- 
sociated with absence of corpora lutea. 

CONCLUSIONS 

Purification and concentration of impure progestin-containing ex- 
tracts of corpora lutea, with ultimate crystallization of progestin, are ac- 
companied by a simultaneous and proportionate increase in the two 
hormonal effects, endometrial proliferation and inhibition of uterine 
motility in unanesthetized rabbits. It is evident, therefore, that these 
are dual properties of the single hormone, progestin. 

The bearing of this work on certain clinical problems is discussed. 



318 


AMERICAN JOURNAIj OP OBSTETRICS AND GYNECOLOGY 


REFERENCES 

Allen, W. If..* Am. J. Physiol. 92: 174, 1930. Allen, TV. If., and Wintersteiner, 
0.: Science 80: 190, 1934. Sntenandt, A., and Westphal, U.: Eerichte 67: 1440, 
1934. Suienandt, A., Westphal, TJ., and Cohler, W.: IBerichte 67: 1611, 1934. 
Butenandt, A., Westphal, V., and Jlolwcg, W.: Iloppe-Sej'ler ’s Ztsclir. f. phys. 
Chem. 227: 84, 1934. Butenandt, A., and Schmidt, J.: Eerichte 67: 1901, 1934. 
Butenandt, A., and Schmidt, J.: Eerichte 67: 2088, 1934. Corner, G. W.: Un- 
puhlished experiments, 1935. Corner, G. W., and Allen, W. 3f. : Am. J. Physiol. 88: 
326, 1929. Fernholz, E.: Eerichte 67: 185.5, 1934. Fevold, E. L., and Eisaw, F. L.: 
Proc. Soc. Exper. Eiol. & Med. 29: 620, 1932. Fremerp, P. de, lAiehs, A., and Taush, 
M.: Pfliiger’s Arch. 231: 341, 1932. Eartmann, If., and Wettstein, A.: Helv. 17: 
878, 1934. Eisaw, F. L. : Chap. XI in Sex and Internal Secretions, Ealtimore, 1932, 
Williams & Wilkins Co. Kaufmann, C.: Klin. Wchnschr. 12: 1557, 1933. Enmis,E.: 
Arch. Exper. Path. u. Pharmakol. 161: 371, 1930. Krohn, L., Falls, F-, and Lachner, 
J. E.: Am. J. Obst. & Gynec. 29; 198, 1925. Jleynolds, S. Ji. M.: Am. J. Physiol. 
92: 420, 1930; Am. d. Physiol. 97: 706, 1931; Am. J. Physiol. 100: 545, 1932(a); 
Proc. Soc. Exper. Eiol. & Med. 30: 59, 1932th). Jleynolds, S. B. M., and Friedman, 
M.: Am. J. Physiol. 94: 696, 1930. Jleynolds, S. F. M., and Allen, W. M.: Am. J. 
Fhvsiol. 102: 39, 1932. Bohson, J. M.: Quart. J. Exper. Phy.siol. 22: 7, 1932(a); 
Quart. J. Exper. Physiol. 22: 209, 1932(h). Jlohson, J. M., and Jllingivorth, B. E.: 
Quart. J. Exper. Physiol. 21: 93, 1931. Slotta, K. E., and Buschig, E.: Ztsclir. f. 
physiol. Chem. 228: 207, 1934; Helv. 17: 1301, 1934. Slotta, K. E., Buschig, E., and 
Fels, E.: Eerichte 67: 1270, 1934. Slolta, K. E., Buschig, E., and Blaiike, E.: 
Eerichte 67: 1947, 1934. Smith, P. JS., and Engle, E. T.: Proc. Soc. Exper. Biol. & 
Med. 29: 1225, 1932. Tausli, M., de Fremcry, P., and JAichs, A.: Acta Brevia Neerl. 
1: 4, 1931. Tansh, jjf., de l^remery, P., Jyurhs, A., and Beynolds, S. B. M.: Acta 
Brevia Neerl. 4: 85, 1934. JVintersteiner, 0., and Allen, W. M.: J. Biol. Chem. 107: 
321, 1934. 

Kote: In a recent note in Science (Vol. 82, No. 2120, page 153), signed by 
W. M. Allen, A. Butenandt, G. W. Corner and K. H. Slotta, tlie newly adopted 
name for tlie corpus luteum lioi'mone is given as progesterone. Heretofore it has 
been known as progestin (Wintersteiner and Allen) and luteostcrone (Slotta et ah). 
In this paper the B-type crystals of proge.stin (on p. 1280) are known now as A 
progesterone, and the C-type ciystals of progestin (on p. 120. 5°-121°) are now 
known as B progesterone. 


CANCER OF THE FEMALE URETHRA^ 

Eugene S. Auer, M.D., St. Louis, Mo. 

{From Gynecological Service of the Barnard I'ree Shin and Cancer Eospital) 

T he relative scarcity of primary carcinoma of the female urethra 
justifies this report of 22 cases. Counseller and Paterson, reviewing 
the literature in 1933, found a total of 136 cases, including 12 of their 
own. Two cases reported by Fukai and Yoshida® are not included in 
their summary. Benson- reported a case in 1932. Mercur and Grenier^ 
reported a ease in 1933, as did Eichenberg’^ and Sluller,® respectively. 
Pomeroy" reported 3 additional cases in 1934. The 22 cases, which are 
included in this report, bring the total number of cases found in the 
literature to 167. Were this figure a true one, carcinoma of the female 
urethra would indeed be a rarity. However, many times this number of 
patients probably have been treated, but have gone unreported. 

•Read at a meeting- of the St. Loui-s Gynecologic.al Society, May 10, 193.'). 
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Eighteen of these patients were seen at the Barnard Free Sldn and 
Cancer Hospital, on the services of Drs. G, Gellhom and F. J. Taussig. 
The other 4 patients were seen and treated by these 2 men in their 
private practice. Fifteen cases were seen more than five j’-ears ago. 
The balance were seen during the years from 1930 to 1934. Of the 15 
patients seen before 1930, 2 refused treatment, 8 are dead, and 5 survived 
the five-year period. The 2 patients who refused treatment were not fol- 
lowed by the social service department, so that their fate is unkno'^vn. 
Six of the 7 patients treated within the past five years remain alive and 
apparently well, periods varying from a few months to almost five years. 

The average age of these patients was fifty-four. The youngest was 
thirt 3 ’--nine and the oldest seventy-five. This high average age is in ac- 
cordance with the figures quoted by various other authors. All of these 
patients were married, but this fact is of academic interest, rather than 
of significant value, because approximately 95 per cent of all the 
patients examinated in our clinic are or have been married. Ninety-two 
per eezit of all the patients examined have borne children, so that the 
question of parity in our patients with urethral cancer is of no conse- 
quence in relation to etiology. The figures mentioned relate only to 
wliite women, as no colored women were seen with urethral cancer. 
Urethral caruncle has preceded the cancer in several of these cases. It 
is the only concrete evidence that could possibly Ize taken as a predis- 
posing factor. 

The point of origin for cancer of the female urethra is probably on 
the posterior wall at or near the external urinary meatus. In practically 
all of the early cases this was the area involved. In the more advanced 
cases the posterior urethral wall Avas ahvays invaded; Avhereas, the 
anterior Avail sometimes Avas found fi’ee of cancerous invasion. So far 
as can be ascertained, the middle and posterior third of the urethra have 
never been the primary site of the neoplasm. 

The chief complaint of the patients-was pain and burnmg on urina- 
tion. Frequency of urination Avas the next complaint in order of 
frequency. Practically all of the advanced cases gave one of these symp- 
toms as their earliest complaint, although at the time that thej’" presented 
themselves for examination, other symptoms, such as bleeding, SAvelling, 
or local groAAdh Avere noted. There Avas one ease of acute urinarj’- reten- 
tion prior to treatment. 

In this series there Avas a great predominance of squamous cell car- 
cinoma. There Avas one primary melanoma and tAVO adenocarcinomas. 
The former is an extremely rare lesioir, only three or four having previ- 
ously been reported. However, Dr. Q. U. NcAvelP of this city, treated 
another woman with melanoma of the urethra at about this same time. 
His patient is stiU alNe about two and a half years after treatment. A 
eomplete report of this extremely ram lesion and a revieAv of the litera- 
ture Avail soon be made available by him. 
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Treatment of these eases lias consisted of local excision or local radia- 
tion, with small, well-screened doses of radium. Radium is best used in 
the form of emanations, in either gold or platinum seeds. If tliis form 
of radiation is unavailable, 25 to 50 mg. of radium element, screened in 
the equivalent of 1.25 mm. of platinum, surrounded by rubber sewed into 
the urethral canal at the site of the lesion, should be used. We have 
employed from 400 mg. hours to 4,100 mg. hours in the local treatment 
of urethral carcinoma, the amount depending entirely on the size of the 
local lesion. No arbitrary dosage of radium can be prescribed, as radium 
dosage is entirely a matter of experience. Despite the large amount of 
tissue damage resulting from some of the radiation, only two patients 
had incontinence of imiie. 

In certain instances radical .surgical removal of the regional Ijon- 
phatics, both above and below the inguinal ligament (Basset operation)® 
was done in addition or in combination with the local treatment. X-ray 
therapy was used as a palliative mea.sure in three cases. We do not 
believe that x-ray therapy is efficacious in the treatment of the local 
lesion, or of glandular meta.stases. Therefore, it was not used as a 
therapeutic agent. 

The age and physical condition of the patient, the extent of the local 
lesion, and the presence of palpable inguinal glands were factors in the 
decision as to the method of choice in the treatment of any indi\idual 
case. Every cancer patient, regardless of the location of the lesion, must 
be considered individually, and no single treatment should be advocated 
to cover a group of patients vith the same le.sion. In this series of cases 
no patient of extreme age was subjected to a radical surgical procedure. 
Neither was this operation used in patients who were obviou.sly in a hope- 
less condition. Therefore, only early and moderately advanced cases 
were primarily considered as being suitable for radical .surgery in addi- 
tion to local treatment of the urethral cancer. 

The Basset operation is a comparatively safe surgical procedure. The 
operative mortality is low when the patient’s general condition is good. 
The lymphatic drainage of the female urethra is similar to that of the 
\ailva, and this same operation has produced excellent results in the hands 
of Taussig'® who has repoi’ted 63 per cent five-year cures in a large series 
of -vmlvar carcinoma. Six Basset operations were performed in this 
series of cases with no mortality. Neither has there been a reeui*renec 
of cancer in anj’’ of these patients. In one case, the melanoma, it was 
impossible to clear up the local condition, and metastases to the bladder 
and other parts of the body camsed death in one year. 

We now believe that the Basset operation, combined with local radia- 
tion, is the treatment of choice in all early and moderately advanced cases 
of cancer of the female urethra, if in the judgment of the operator the 
patient is a fairly good operative ri.sk. The small size of a local le.sion 
that has proved to be cancer by micro.scopic examination should never 
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influence one toward conservatism in the treatment of this condition, for 
metastases have been found in the regional lymph nodes with an ex- 
tremely small primary lesion. Conversely only hyperplastic nodes have 
been found with relatively far-advanced local lesions. It seems quite 
evident that carcinoma of apparently the same type aird grade metas- 
tasizes in different individuals differently according to some unloiown 
characteristic. We agree with Mikuliez^^ in his belief that a third of all 
eases of cancer with this same lymphatic drainage have regional lym- 
phatic metastases. It ,,is only by operation that these patients with 
glandular metastases have a elianee of ultimate survival. In our hands 
the use of x-ray on lymphatic metastases has been very disappointing, if 
not eirtirely •without merit. 


Table I 


TREATMENT 

NUMBER 

BIED 

CURES 

LI'VED MORE 
THAN 5 TEARS 

LIVING AND 
WELL LESS 
THAN 5 TEARS 

Local, only 

14 

8 

2 

4 

Local plus Basset ' opera- 
tion 

6 

1 

3 

2 

No treatment 

2 I 

2 

0 

0 

Total i 

22 1 

11 

i 5 

6 


Summarizing ihe Results of Treatment; Nine early cases were seen. 
Two patients refused treatment. Six had only local treatment, and one 
had local treatment plus a Basset operation. Two of the three early 
eases treated more than five years ago lived more than five years. The 
third died of metastases four years after local excision. This case empha- 
sizes the necessity for gland removal in the earliest cases. Of the four 
more recent eases, one had a cautery excision more than three years ago. 
Two had cautery excision followed by less than 900 mg. hours of heavily 
screened radium almost five years and one year ago, respectively. The 
fourth had radium locally followed by a Basset operation. All of these 
women are living and apparently free of cancer at the present time. 

Five advanced cases have been treated. One patient had radium 
locally and is alive aird well more than two years. The other four had a 
Basset operation in addition to local destruction of the tumor by means 
of cautery or radium. One is well more than two years, one is well 
more than five years, one is alive more than twelve years, and the fourth 
patient died nine years after treatment, due to cancer of the breast, which 
was considered a new malignancy and not a metastatic gro•\^dh. 

The remaining eight patients were considered hopeless when seen. 
All were given palliative radiation, except one, who had a Basset opera-^ 
tion in addition to local radiation, because of the highly malignant nature 
of the tumor, and with the hope that her life could possibly be prolonged. 
She lived one year after treatment; whereas, none of the others survived 
a six-month period. 
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The results of treatment in this small series of cases make certain con- 
clusions logical. First, except in very far-advanced cases that are con- 
sidered hopeless when seen, the prognosis is good. This is in contradic- 
tion to almost all other authors on this subject. Second, the early case 
of urethral cancer in the female can be successfully treated by local 
excision, local radiation, radical surgerj’', or a combination of either of 
the first two witli the tliird. We stronglj’’ urge the routine use of the 
Basset operation in combination with local radiation as the method 
of choice in these early eases, as even the very early ease may have ah’eady 
metastasized to the regional lymphatics in spite of the minuteness of 
the visible lesion. Third, the advanced case tliat is not yet hopeless is 
best treated by local radiation and Basset operation, as practically all of 
these eases will show glandular metastases. Fourth, the very far-ad- 
vanced ease that is practically hopeless when first seen should receive 
only palliative treatment and as mueli relief from tenninal pain as is 
possible. 
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1045 Missouri Theater Buiudikg 


Rose, D. K.: Postpartum Pyelitis of Pregnancy, Am. J. Surg. 25: 394, 1934. 

In postpartum pyelonephritis with bladder retention in which catheter inter- 
ference is indicated eitlier from dysuria or toxicity, two entirely opposite types of 
bladder function are encountered. Either may exist separately, or the two may 
coexist to any degree. 

The postpartum bladder showing a relatively fixed, compensated bladder wall 
back of a physiologic block of the external sphincter, if of sufficient degree, requires 
continuous drainage when indicated by reason of infection. Such drainage primarily 
reduces bladder infection and, secondarily, urethral, pelvic and kidney infection by 
facilitating ureteral flow by a decompressed and perfectly drained bladder. Inter- 
mittent catheterization in such a bladder traumatizes in the presence of imperfect 
drainage and tends to generalize the infection. Irritative instillations in such blad- 
ders are contraindicated. 

If sufficient degree of altered bladder function occurs, continuous bladder drainage 
is indicated until perfect function is restored. 

The postoperative bladder with inhibited or functionally weakened bladder wall 
and with normal sphincter tone requires only intermittent catheterization. Ir- 
ritating’ instillations in these bladders may be of value. 

J. Thorxw'elu Witherspoon. 



BLOOD LIPIDS IN ECLAMPSIA 


Eldon M. Boyd, M.A., M.D., C.M., Rochester, N. Y. 

(From the De'partment of Obstetrics and Gynecology, the. University of Eocliester, 

School of Medicine and Dentistry) 

B lood lipids liaYe been determined in eclampsia on several occa- 
sions. Cliolesterol, being tbe most readily estimated, has received 
tbe greatest amount of attention. Serum cholesterol was reported in 
three cases of eclampsia in 1911 by Chauffard, Laroche and GrigauP® 
who found no consistent variation from the concentration in the serum 
of healthy gravidas. A similar conclusion maj’’ be drawn from a col- 
lective survey of subsequent work on blood cholesterol.^’ 

A differential analysis of all or nearly all of the blood lipids in eclampsia has 
been made in whole blood bj' Lindemanuis and by Siemens and Stander 24 and on 
serum by Hellmuth.ic Lindemannis has presented the largest series of cases and his 
results, although determined over t%Yenty years ago with a less refined technic than 
is possible now, bear many points of similarity to those recorded below. He con- 
cluded that blood lipoids wore elevated in eclampsia and the “fat” low; analysis 
of Ms results reveals that he got an increase in the phospholipid to cholesterol ratio. 
Slemons and Stander 24 concluded that there was no significant change in the con- 
centration of any lipid in whole blood but again four of their sLx cases may be seen 
to have had a phospholipid cholesterol ratio higher than their average for normal 
pregnancy. Hellmutliio reported four cases, none showing any marked changes in 
serum lipids. 

It became obvious to tlie autbor that if any variation in the blood 
lipids were to be found in eclampsia, a correlative study of all the 
lipids in whole blood, plasma and the red blood cells would be required. 
This principle was apparent in a survey of blood lipids in normal 
gestation, in which Boj’-d® found that the major ehanges becuTred in 
plasma only and affected to different degrees the yalxies of the several 
lipids. The nature and concentration of the lipids of plasma differ 
from those of the red blood cells and whole blood analyses are in gen- 
eral unsatisfactory, a fact also emphasized by Bojjd in a study of the 
blood lipids in relation to lactation® and to fevef.^® 

The patients studied were from the Obstetrical Divisions of the 
Strong Memorial Hospital. When possible, blood was obtained with 
the patient in a fasting state ; when a patient was in convulsions, blood 
was taken irrespectively of whether or not the patient had ingested 
food within fifteen hours. Recent work® has cast doubt on the popular 
opinion that blood lipids are marked^’’ increased in value after meals, 
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at least in normal persons. The lipid composition of whole blood, 
plasma and the red blood cells Avas determined by Bloor oxidative 
micromethods as modified by Boyd.®’ ® The lipid content of the Avhite 
blood cells Avas likeAvise determined but found to be no different from 
that of healthy gravidas^ and of nonpregnant Avomen f hence these 
results have not been reported. 

CHANGES IN BLOOD PLASMA 

As in normal gestation, so in eclampsia the most significant changes 
in blood lipids occurred in plasma, the results of Avhich are given in 
Table I. In this table are included values for plasma lipids in five 
eases of eclampsia and tAvo cases of preeclampsia Avhich exhibited 
variations similar to those found in the eclamptic cases. These latter 
tAvo cases have been considered to be cases of “eclampsia Avithout 
convulsions” or to belong to what has been termed the “eclamptic 
state.” The author has examined blood from many eases of so-called 
preeclampsia, but only tAvo exhibited the same changes as the con- 
vulsive patients, these being the tAvo included in Table I. ’ Changes 
in the blood lipids in the remaining nonconvulsive or “noneelamptic” 


Table I. The Lipid Composition of Blood Plasma in the Eclamptic State. 
The Eesults Are Expressed in Mg. Per 100 c.o. of Pl.vsma 




1 composition 01' TOTAL LIPID 


diagnosis 

total 

LIPID 

NBII- 

TOAL 

FAT 

CHOLESTEROL 

PHOS- 

ratio 

p/to 


TOTAL 

ESTER 

free 

PHO- 

LIPID 

Preeelampsia 

1032 

309 

256 

172 

84 

352 

1.38 

Preeclampsia 

1350 

382 

321 

205 

116 

510 

1.59 

Intcrcurrent eclampsia 

513 

101 

138 

90 

48 

214 

1.55 

Antepartum eclampsia 

991 

408 

191 

118 

73 

314 

1.64 

Antepartum eclampsia 

806 

276 

193 

86 

107 

279 

1.45 

Antepartum eclampsia 

987 

528 

138 

92 

46 

259 

1.88 

Postpartum eclampsia 
Mean of eclamptic 

1445 

572 

277 

161 

116 

488 

1.76 

state 

1018 

368 

216 

132 

84 

345 

1.61 

Standard deviation 
Standard deviation in 

292 

147 

65 

44 

28 

106 

0.16 

per cent of mean 

29% 

40% 

32% 

33% 

33% 

319? 

10% 

Normal pregnancy 

900 

353 

205 

140 

65 

248 

1.22 

Mean ± St. Dev. 
Nonconvulsive pre- 

±130 

±75 

±45 

±47 

±15 

±43 

±0.12 

eclampsia 

863 

275 

233 

160 

73 

250 

1.08 

Mean ± St. Dev. 

±119 

±117 

±24 

±27 

±12 

±27 

±0.10 


preeclamptic patients have been found^* to be entirely different from 
the changes in the convulsive group. For comparative purposes, 
means for this group and for normal pregnancy as found in previous 
investigations'"’’ ” have been included in Table 1 and, as indicated, in 
the remaining tables. 
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The mean value of each lipid was determined and the standard 
deviation of the mean calculated from the foi*mula 

<9 = V ^(x)^/v 

where 6 represents the standard deviation, S a summation symbol, x 
the variation of each value from the mean and rj the total number of 
readings. The means and standard deviations so obtained have been 
compared with corresponding values deduced for normal pregnancy® 
and the noneonvulsive toxemias of pregnancy.^^ Statistically, the 
difference between two groups of values may be considered significant 
when the mean plus or minus the standard deviation for one group is 
bej'^ond the mean plus or minus the standard deviation for the other 
group. This indicates that two-thirds of all values in the one group 
may be expected to be beyond two-thirds of all values of the second 
group. The mean plus or minus twice the standard deviation includes 
95 per cent of all expected values for the group. The results have 
been submitted to this critical sui’vey because all too frequently sig- 
nificant differences have been claimed on variation of means alone, 
which is quite inadequate. 

The point is well illustrated in the present figures. Thus, the mean 
values of all lipids except ester cholesterol were higher in eclampsia 
than in normal pregnancy. Offhand one might conclude, as did 
Lindemann,^® that the concentration of lipids is increased in eclampsia. 
The standard deviations reveal that the range for eclampsia was greater 
than that for, and included the range of, normal pregnancy. Hence 
it maj’’ be concluded that there is no significant variation in the con- 
centration of any lipid of plasma in eclampsia. 

When, however, the difference between the ratio, phospholipid/total 
cholesterol (P/TC) is considered, a significant variation may be noted. 
The mean value for the ratio was 1.22 in normal pregnancy, 1.08 in 
the noncomnilsive toxemias and 1.61 in eclampsia. The range, mean 
± 0, for eclampsia was well above the same range for normal gestation 
and for the noneonvulsive toxemias. Statisticallj^ it may be concluded 
that three-fourths of all Amlues for the ratio in eclampsia will be above 
three-fourths of all values for the ratio in noneclamptic patients. Ac- 
tually, the author has never foimd a value for the P/TC ratio above 
1.40 in noneclamptic toxemias or in normal gravidas except in the 
two cases of pi-eeclampsia which have been included in Table I; Both 
of these cases exhibited muscular twitchings in addition to the usual 
symptoms of preeclampsia and in view of the lipid findings, they have 
been grouped as literally preeclamptic. 

Further evidence that the increased P/TC ratio in eclampsia is sig- 
nificant may be deduced from the percentage standard deviations 
(0/meau x 100) given in Table I. The percentage standard deviation 
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for tlie plasma lipids varied between 29 and 40 per cent. The percent- 
age standard deviation for tbe P/TC ratio was 10 per cent. This 
indicates that tbe variation of tbe P/TC ratio from one ease to an- 
other was only one-third or one-quarter the variation in single lipid 
values. In other words, although the concentration of plasma lipids 
varies greatly in eclampsia, a fact noted by previous authors, the ratio 
P/TC is consistently and regularly high. 

The author believes, therefore, that a high plasma P/TC ratio may 
be said to characterize the eclamptic state. He has tentatively selected 
a ratio of 1.40 as the dividing line between eclamptic and noneclamptic 
cases. This value may require a slight shift up or down in the light 
of subsequent work. The value depends also, of course, on the use of 
methods exactly as herein given. 

CHANGES IN WHOLE BLOOD 

In Table II have been given the means and standard deviation of the 
lipid values for whole blood in eelampsia. A suiwey of the values will 
reveal that in each case the range in eelampsia overlaps considerably 


Table II. Illustkating That the Significant Changes E.vcohntebed in Plas.va 
Do Not Appear in Whole Blood. Results Are Expressed in 
Mg. Per 100 c.c. op Whole Blood 




COMPOSITION OP TOTAL LIPID 


diagnosis 

TOTAL 

lipid 

NEU- 

TR.\L 

FAT 

CHOLESTEROL 

PHOS- 

PHO- 

LIPID 

RATIO 

p/tc 


TOTAL 

ESTER 

FREE 

Mean of eclamptic 
state 

829 

219 

187 

90 

97 

301 

1.96 

Standard deviation 

255 

120 

56 

39 

22 

102 


Normal pregnancy 

785- 

248 

179 

95 

84 

293 

1.06 

Mean ± St. Dev. 

±117 

±03 

±35 

±29 

±11 

±52 

±0.26 


the range for normal pregnancy. A similar overlapping occurred 
with the P/TC ratio of whole blood. Hence it may be concluded that 
the significant changes encountered in plasma do not appear in whole 
blood. The previous studies of Lindemann*® and of Slemons and 
Stander®^ were with whole blood. 

CHANGES IN THE RED BLOOD CELLS 

The lipid composition of the red blood cells in eelampsia likewise was 
found to exhibit no significant variation from that in normal preg- 
nancy (Table III). The noneclamptic toxemias were distinguished 
from the eclamptic by having considerably more neutral fat in the red 
blood cells. Boyd^^ has sliowm that the characteristic of these non- 
convulsive toxemias is an alteration of tlie normal equilibrium be- 
tween the lipids of plasma and those of the red blood cells. 
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RECOVERY FROM ECLAMPSIA AND THE PLASMA p/tC RATIO 

From the above surv'ey of the lipid concentration in whole blood, 
plasma and the red blood cells, it was concluded that one change and 
one alone characterized the blood lipids in the eclamptic state, i.e., an 
increase in the plasma P/TC ratio. Further proof that this alteration 
is significant may be seen in the return to normal of the plasma P/TC 
ratio when the patients recovered from eclampsia. In four cases of 
eclampsia, the author was enabled to take samples of blood on several 
occasions during convulsions and recovery. Variations thus found in 
the plasma P/TC ratio are given in Table IV. It may be seen that as 
the patient improved and then recovered from the convulsive state, 
the ratio fell from its high value to 1.0 or lower, which is about nor- 
mal. This again is evidence that the eclamptic state is associated with 
a high plasma P/TC ratio. 


Table III. The Lipid Content op the Red Blood Cells in the Eclamptic State. 
The Results Abe Expressed in Mg. Per 100 o.o. op Cells 


- — — ' ■ ■ . ... — 

1 


composition op total LIPID 


diagnosis 

total 

LIPID 

NEU- 


cholesterol 

PHOSPHO- 


pat 

total 

ester 

FREE 

LIPID 

Mean of eclamptic state 

038 

78 

146 

40 

106 

387 

Standard deviation 

333 

63 

88 

58 

29 

196 

Normal pregnancy 

594 

89 

133 

16 

121 

361 

Mean ± St. Dev. 

±123 

±80 

±62 

±21 

±43 

±155 

Nonconvulsive pre- 
eclampsia 

826 

246 

131 

7 

i 

125 

458 

Mean ± St. Dev. 

±128 

±101 

±21 

±8 i 

±17 

±59 


Table IY. Illustrating That the Elevated P/TC Ratio in the Eclamptic State 
Disappears as the Patient Recovers 


patient 

DAY OP disease 

clinical CONDITION 

p/to ratio 

R. F. 

16 days antepartum 

Convulsions 

1.55 


9 days antepartum 

2 days antepartum 

No convulsions, patient apparently 
ivell 

Return of all symptoms hut no 
convulsions; labor induced 

1.98 


1 day postpartum 

Patient rapidly recovering 

1.37 

B.W. 

1 day antepartum 

Convulsions 

1.64 


2 days postpartum 

Improving 



9 days postpartum 

Recovered 


M. S. 

2 days antepartum 

Convulsions 

1.45 


14 days postpartum 

Improrung 

1.24 

1 

' 1 

6 days postpartum 

Recovered 



11 days postpartum 

Recovered 

1.13 

M.W. 

1 hour postpartum 

Convulsions 

1.76 


12 hours postpartum ^ 

Convulsions ceased 

1 1.41 


14 days postpartum 

Recovered 

1 1.13 


THE RELATION OF THE PLASMA P/TC RATIO TO CONVULSIONS 

In on.e case of intercurrent eclampsia, patient B. F. in Table IV, 
lijiid analyses revealed that a high ratio may be present without convul- 
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sions necessarily occurring. This patient had convulsions shortly 
after admission to hospital and at that time gave a plasma P/TC ratio, 
of 1.55. Under a modified Stroganoff treatment she recovered and 
most of her symptoms disappeared. A week after the initial convul- 
sions, lipid analysis revealed an even higher ratio, 1.98. One week 
later again, all her symptoms (hj’pertension, albuminuria, edema, etc.) 
suddenly returned hut no convulsions occurred. Labor was induced 
and the patient delivered. In the second day of the puerperium she 
began to improve rapidly and her ratio fell immediately to 1.37. This 



Fig. 1. — The values of plasma phospholipid, ester cholesterol and free cholesterol 
in relation to convulsions in, and rccoverj' from, eclampsia. The presence of con- 
vulsions is indicated by a C. 

suggests that the liigh ratio is not due to convulsions but to the under- 
lying cause of the eclamptic state. The ease also exhibited the value 
of estimating the ratio in determining the course of action to be taken 
in dealing with such types of eclampsia. 

TO WHAT IS THE ELEVATED PLASMA p/tC RATIO DUE? 

An elevation of the plasma P/TC ratio may be due to two things, (a) 
an increase in phospholipid or (b) a decrease in total cholesterol. The 
data given in Table I indicate that either one or both of these factors 
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may operate to increase tlie ratio in eclampsia. Study of the plasma 
lipids during recovery from eclampsia suggested that a return to nor- 
mal in the ratio is due chiefly to a decrease in the concentration of 
phospholipid. 

The puerperium of eclamptic patients was found associated with a 
fall in the value of plasma neutral fat and phospholipid ; minor changes 
occurred in the cholesterol fractions and in fact ester cholesterol ac- 
tually rose in value in several instances. No relation has been noted 
between neutral fat and eclampsia and the decreasing value of this 
lipid in the puerperium corresponded to the decrease found during 
lactation in normal puerperas.® These changes have been shown graphi- 
cally in Pig. 1. 

In Fig. 1 there have been plotted the values for phospholipid and 
both cholesterol fractions, i.e., the lipids directly concerned in deter- 
mining the value of the P/TC ratio. It may be seen that when the 
ratio returns to. normal, the change is due chiefly to a decrease in the 
concentration of phospholipid, no change in free cholesterol and per- 
haps a slight increase in ester cholesterol. 

SIGNIFICANCE OP THE P/XC RATIO 

Mayer and his associates, especially Schaeffer and Terroine, proposed 
some years ago that lipid ratios (in tissues) were equally if not more 
important than the actual concentration of single lipids. In recent 
years the tendency has been to discount the importance of the lipid 
ratios and return to actual lipid values. Prom time to time, however, 
reports have appeared which showed that perhaps there was some sig- 
nificance in the ratios. Thus, McQuarrie, Bloor, Husted and Patter- 
son^® found comparatively minor changes in the lipid composition of 
blood plasma of 100 epileptic children, but McQuarrie, Husted and 
Bloor®® subsequently showed that a significant increase in the plasma 
P/TC ratio occurred at or about the time of convulsions in epilepsy. 
Two deductions may be made from this work which are of importance 
to the interpretation of the present data. First, the changes in the 
plasma P/TC ratio were found more significant than changes in the 
individual lipid values, exactlj'^ as heinin found, and second, the plasma 
P/TC ratio was found highest at the time of the epileptic convulsions. 
Clinically the sequence of the convulsion in grand mal is almost identi- 
cal with that in eclampsia. It appears probable that a similar change in 
bodj’’ metabolism is responsible for both convulsions. This change is 
characterized bj’’, and may even be. due to, an elevated plasma P/TC 
ratio. 

Considerable has been written on the antagonism between phospho- 
lipid and cholesterol, and Sinclair®® has presented a recent able review 
of the subject. Briefly; under normal conditions the relation between 
phospholipid and cholesterol both in blood and in tissues is fairly con- 
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stant: 'wlien one increases the other increases and vice versa. Phospho- 
lipid is hydrophilic and cholesterol is hydrophobic. Intravenous in- 
jections of large amounts of an emulsion of phospholipids increase the 
value of blood phospholipid and favor the retention of water by the 
tissues. A relative increase in blood phospholipid is apparently, there- 
fore, accompanied by a relative increase in tissue phospholipid, thus 
favoring the retention of water in the tissues. 

In the eclamptic state, a somewhat similar situation may be deduced 
from the present results. There has been shoivn to occur a relative in- 
crease in plasma phospholipid. It may he offered that probably this 
altered equilibrium between blood and tissues would result in a rela- 
tive increase in tissue phospholipid, thus favoring retention of water 
by the tissues. There is a good deal of evidence suggesting a change 
of water balance in eclampsia. Clinically, the patients have a notice- 
ably puffy appearance. Harding and Van W3’’ck^® found that ad- 
ministration of sodium chloride, ivhich also favors retention of water 
in the tissues, increased all the symptoms of toxic pregnancy. 

The relation of water retention to eonvulsions becomes more appar- 
ent if attention is confined to the tissues of the brain. Inereased water 
retention by the brain, due, may it be offered, to an increased plasma 
P/TC ratio favoring increased phospholipid values in the brain, will 
result in inereased pressure within the bony skull. When this sur- 
passes a certain maximum, the iri-itability of the nerves may reach a 
point at which convulsions ensue. Such an explanation, deduced from 
the present data, is offered as a working hypothesis, not as a proved 
theory. 


METHOD FOR DETERMINING THE PLASMA p/tC RATIO 

Add 2 e.c. of plasma to 35 to 40 c.c. of alcohol ether (3:1, both redistilled), heat 
to boiling for two minutes on a steam bath, cool, filter through alcohol-extracted 
filter paper, wash -with solvent, press out the precipitate, and make filtrate up to 
50 c.c. 

(a) Phospholipid: 25 c.c. of the alcohol ether extract are evaporated to 
dryness w’ithout overheating in tall 100 c.c. beakers. Add 2 or 3 c.c. of redistilled 
petroleum ether, heat to boiling, and pour off into a 15 c.c. centrifuge tube. Eepeat 
extraction 5 times. Centrifuge. Pour supernatant solution quantitatively into 15 
c.c. graduated centrifuge tube and evaporate to just below 1 c.c. Make up to 1 c.c. 
with petroleum ether, add 7 c.c. of dried, redistilled acetone and 0.1 c.c. of 30 per cent 
magnesium chloride in 95 per cent alcohol. Let stand one-half hour. Centrifuge, 
pour off supernatant solution and discard it (or by evaporating it and redissolving 
in alcohol it may bo used for total cholesterol if the amount of blood is limited, in 
which case 1 c.c. of plasma w’ill suiEcc). Dry with air and dissolve precipitate of 
phospholipids in 10 c.c. of moist ether with stirring. Centrifuge and transfer 
quantitatively to a 125 c.c. glass-stoppered Erlenmeyer flask. Evaporate off solvent 
and avoid overheating; remove last traces of ether vapor with a gentle stream of 
air. Add 3 c.c. of Nicloux reagent (prepared after Bloorz), and 5 c.c. of 1 N 
potassium dichromate. Heat for twenty minutes at 124 ± 2° C. in an oven,, placing 
flask on a cast iron plate. Eemove from oven, add 75 c.c. of ice cold distilled water, 
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10 c.c. of 10 per cent potassium iodide and titrate nitli 0.1 N sodium tliiosulphate, 
using 1 per cent starch solution as an indicator. Subtract the value obtained from 
that of a blank containing only the oxidizing agents and heated as the imknown, 
divide the difference by 3 and multiply by 100 which gives the mg. of phospholipid 
per 100 c.c. of plasma. All glassware must be cleaned with chromic acid cleaning 
solution, thoroughly rinsed with distilled water and dried. All the solvents must be 
redistilled and free of organic matter, the ether being also peroxide free. 

(b) Total Cholesterol: The author has recently described the method for the 
microestimation of total cholesterol using digitonin precipitation followed by oxida- 
tion as \vith iihospholipid^ to which may be added certain precautions and minor 
modifications later found.s By these procedures the concentration of total cholesterol 
in milligram per cent is found. The value of the phospholipid total cholesterol ratio 
is then found by dividing the phospholipid value by that for total cholesterol. For 
further details of method, premous papers by the author may be referred to3. c, t, s 
as well as references to the work of Bloor, Okey, Tasuda, etc., therein contained. 

SUMMARY 

In order to ascertain if there •were any significant changes in the blood 
lipids in eclampsia, a quantitative estimation of all lipids in whole blood, 
plasma, the red blood cells and the white blood cells was made. It was 
found that the concentration of lipids varied greatly in eclamptic pa- 
tients hut no significant valuation occurred in the value of any single 
lipid. 

The ratio of phospholipid to cholesterol in plasma was found, how- 
ever, to he without exception higher in eclampsia than in other toxemias 
or in normal gestation. The mean minus the standard deviation for the 
ratio in eclampsia was higher than the mean plus the standard deviation 
in normal gravidas and other toxemias. Variations in the value of the 
ratio from one eclamptic patient to another were only one-third to one- 
fourth as great as the variation in single lipids, indicating that the 
ratio was also less variable than the component lipids. 

When the patients recovered from eclampsia, the ratio P/TC of 
plasma returned quickly to normal due chiefly to a fall in the value of 
phospholipid. 

Cessation of commlsions without termination of pregnancy left the 
ratio stni high, indicating that a high ratio did not result from con- 
vulsions hut was associated with and possihlj’- accounted for the 
eclamptic state. 

Onlj' a small proportion of cases diagnosed as preeclampsia were 
found to have an elevated plasma P/TC ratio and, hence, were liter- 
ally preeclamptic. The test is at present being used as a means of 
separating the preeclamptic group into true preeclampsia and non- 
eommlsive cases. 

A possible relationship between the elevated ratio and water bal- 
ance in connection with the etiology of eclampsia has been given. 

The method of estimating the plasma P/TC ratio has been out- 
lined and the clinical value of the same briefly indicated. 
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Note: The author wishes to express his appreciation of cooperation given hy va- 
rious members of the staff of the Department of Obstetrics and Gynecology of the 
Strong Memorial Hospital, Rochester, New York. 

The major portion of this work was done at Rochester, New York. Two cases were 
added to the list from the Nicol Wing of the Kingston General Hospital, Kingston, 
Ontario, Canada. 
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, TRIBROMETHYNOL PREMEDICATION IN OPERATIVE 

GYNECOLOGY 

James L. Reycrapt, M.A., M.D., Cle\t:land, Ohio 
{From the Department of Obstetrics and Gynecology, Western Beserve University 

and Lalceside Hospital) 

T he gynecologist, as well as the general surgeon, now has at his dis- 
posal an extensive array of agents Avhich can be used in the prepara- 
tion of his patients for operation. For many years the usual preparation 
of gynecologic patients, other than local, has been the administration of 
a hypodermic of morphine and atropine. Twenty years ago or more, 
scopolamine was added in certain instances to develop the state of 
amnesia which was desirable in operating in certain cases. This did not 
lend itself to use in gynecology and hence did not become popular. 
During the same period there was a gi’adual tendency to get away from 
the use of deep anesthesia ^vith ether, and nitrous oxide and ethylene 
with or without local infiltration were utilized. 

In the past decade a refinement in preparation has appeared in that 
various premedieations have become available, especially the numerous 
barbiturates. Dial, pentobarbital sodium, phenobarbital, and sodium 
amytal are most commonly used. Some of these may be given infra- 
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venously and rectally, as well as orally, and are at times valuable. In 
our opinion, however, they are most efficacious when administered after 
operation. 

The first mention of tribromethynol (avertin) was by Eichlioltz^ in 
1924 as a rectal anesthetic. It is tribromethylalcoliol, and its chemical 
formula is CBr, CHoOH— HBr CBr. = CHOH CBr„HCHO. 

Dosage tables have been formulated showing the amount of avertin 
fluid and properly warmed distilled water required for a 2.5 per cent 
solution. It is important that distilled water be used to prevent un- 
favorable chemical reactions. 

It is not the purpose of this paper to discuss the technic of the ad- 
ministration of this product ; we merely state that it is given as a rectal 
instillation approximately one-half hour before the patient is taken to 
the operating room. An enema is given the night before, but none at the 
time of administration. It is customary to give morphine % gr. with 
or without atropine just before the patient is taken to the operating 
room. 

DOSAGE 

In the early days of the use of avertin it was recommended for actual 
surgical anesthesia. This was accomplished by giving large doses, even as 
much as 120 or 140 mg. per kilogram of body weight. Experience has 
taught that it has no place in this field but should be employed purely 
as a method of premedieation to be followed by the use of local or, more 
commonly, general anesthesia. The amount used within safe limits, in 
our estimation, is between 60 and 80 mg. per kilogram of body weight. 

VARIATIONS IN DOSAGE 

A healthy young woman of average weight will take 70 mg. per 
kilogram, sometimes more. Hoivever, the weak, emaciated, dehydrated, 
or excessively obese patient should not be given more than a 50 or 60 
mg. dose. 

Tribromethjmol is absolutely contraindicated in the presence of 
severe organic disease of the liver, severe bilateral disease of the kid- 
neys, acidosis, and starvation. 


ADVANTAGES 

The patient usually goes to sleep with little or no excitation and fre- 
quentlj’^ continues to sleep lightly after the operation for several houi’S ; 
it seems to dull her pain sense much longer than ether or nitrous oxide 
with the result that her reactions are slower in returning. IMany pa- 
tients never Imow they were operated upon until many hours later, and 
all apprehension disappears. 

Observers have noted that there is not as much postoperative nausea 
as Avhen other agents are used; it was found that, if no ether is given, 
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nausea and vomiting is a postoperative complication in no more than 
25 per cent of the cases (White^). 

There is frequently a state of amnesia, even though the narcosis has 
been very light, so that the patient has no recollection of anything that 
happened from the time the drug ivas administered, even though she 
was never deeply asleep. In some instances this may carry over for a 
period of a day or more from the actual time of the operation. 

The respirations are quiet, and the drug can be given safely in the 
presence of cardiac and pulmonary complications. Furthermore, post- 
operative gas pains are diminished because less ether is required. Since 
there is very little perspiration during the operation, there is a conserva- 
tion of body heat. 

PHARMACOLOGY 

Many pharmacologic experiments have been made showing the effects 
of avertin upon various organs of the bodjL It is known to be excreted 
almost entirely through the Iddneys although a small amount may pass 
off through the lungs. Experiments® have shown that repeated adminis- 
tration of avertin in very large doses produces a mild parenchymatous 
degeneration of the liver and kidneys. Shipley and Kaims^ proved it 
has no irritating effect upon the wall of the bowel. Field and Pilcher® 
observed that there was usually a decrease in the urinary output during 
the first two or three days postoperative but not more marked than in 
controlled cases with similar operations. 

COMPLICATIONS 

The most startling complication encountered is the lowering of the 
blood pressure. This may be of serious moment and is the chief reason 
why avertin is not popular in obstetrics. Furthermore, the drop is ex- 
ceptionally great in hypertension and the drug should be given very 
carefully in such cases. 

The other complication besides the blood pressure fall which is to be 
feared is the effect on the respiratory center. The respirations may be- 
come extremely shallow, and, if too much opiate has been used, artificial 
respiration has sometimes been required. 

Only last year Barlow® advocated the use of sodium pentobarbital for 
preanesthetie medication, stating that in a series of 1,831 unselected 
cases from the Lakeside Hospital there was a 30 per cent incidence of 
postoperative albuminurea in patients receiving avertin, and found a 
10 per cent incidence of shock reactions during or after the operation. 
This has not been boime out in our cases, unless one called eveiy tem- 
porary drop of blood pressure a definite evidence of .shock, i.e., we 
have not made the same interpretation of the findings. 

A study 'Was undertaken to detei*mine the results in the use of avertin 
as a premedication or basal anesthetic. "We concluded that its use prior 
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to 1930 was not of sufficient volume to be included. Therefore, all 
gjuxecologie patients operated upon by the visiting and associate g 3 Tie- 
cologie and surgical staffs during 1930, 1931, 1932, 1933, and 1934: were 
investigated to see if there were eAudences of any advantages not found 
in patients operated upon without its use. 


Table I. Summary of Operations 



NO. 

NAUSEA 

vomiting 

neither 

PER cent 


Major Operations 




AA'ertin 90 mg. 

163 

59 

32 

104 

64 

Avertin 80 mg. 

115 

52 

32 

71 

61 

Avertin 70 mg. 

118 

59 

34 

59 

50 

Avertin 60 mg. 

47 

20 

14 

27 

57 

Avertin + sodium amjdal 

22 

8 

5 

14 

64 

Total 

465 

198 

117 

275 

59.5 


Minor Operations 




Avertin +.N„0-Oxygen 

69 

26 

12 

43 

62 

Avertin + N„0-Oxygen-Etlier 

30 

14 

9 

16 

53 

Total 

99 

40 

21 

59 

58 

Total Number of Cases 





564 

Table II. Time Consumed in 

429 Major Operations 



60" OR LESS 

60-80" 

80-100" 

100-120" 

120"-i- 

Panlij’stereetomies 

2 

12 

49 

27 

55 

Supei'A'aginal liysterectomies 

2 

17 

37 

16 

58 

Other Laparotomies 

7 

18 

54 

31 

44 

Total 

11 

47 

140 

74 

157 


Note ; — Hysterectomies almost invariably included perineorrhaphy and incidental 
appendectomy. Other pelvic laparotomies included routine curettage, cauterization of 
the cervix, or plastic. Incidental appendectomy, together with operations for ectopic 
pregnancy, salpingitis, ovarian pathology, and retroversion of the uterus. 

The three types of operations were almost equally divided in thi.s series. 


In 30 minor operations in which aA^ertin Avas used plus gas-oxygen- 
ether anesthetic, 16 jiatients, or 53 per cent, had neither nausea nor 
A'omiting after the operation. Nine, or 30 per cent, vomited. 

In 69 minor operations in Avhieh avertin Avas u.sed (aht^ays in mod- 
erate doses) without ether, 43 patients, or 62 per cent, liad neither 
nausea nor Aminiting, and only 12, or 17 per cent, actually Ammited. 

.SODIUat AMYTAL 

We Avere interested to see the effect of sodium amytal combined Avith 
small doses of avertin, and Ave haA'c used it in 22 gjmecologie opera- 
tions, AA’hieh Avere just reviewed. Only 5 of these patients A’^omited, i.e., 
17, or 77 per cent, did not. HoAA'CA-er, it is important to knoAv if the 
patient has any idiosAUieracy to sodium amytal, eonsequentlj’^ 3 gr. are 
giA'en the night before the operation, and, if there are no untoward 
results, 6 gr. are given in the moniing onc-lialf hour before the avertin. 

This in.surcs the patient’s being completely asleep AA’hen she leaves 
her room, a fact Avhich has frequently been commented upon Avith 
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enthusiasm, by the patient. No morphine is given in these cases before 
operation, and only with extreme caution immediately afterwards. 

We have used this combination very beneficially in the cases of 30 
cesarean sections, in which the use of morphine preop eratively was not 
thought advisable. In such eases a weight 15 or 20 pounds less than- 
the real weight was used in computing the dosage, to compensate for 
the weight of the baby, amniotie fluid, and placenta. 

On one occasion morphine gr. % and atropine gr. %r;o wei'e in- 
advertently given after the sodium amytal and avertin, and this patient 
was so deeply anesthetized that a complete perineal repair and hemor- 
rhoidectomy were performed before the patient needed any inhalation 
anesthetic for the laparotomy. 


MORTALITY 

Four patients, in 564 eases, died ivhile in the hospital: 

1. With tuberculous meningitis, three days postoperative 

2. General peritonitis, fourteen days postoperative 

3. Cardiac death, two days postoperative 

4. An obese negress who died in 1931 had a 90 mg. dose of avertin 
per kilogram, was in a state of shock on the operating table, and never 
recovered from it. Diagnosis: Intraligamentous fibroid. Operation: 
Supravaginal hysterectomy,- she died three hours postoperative, with- 
out regaining consciousness. Autopsy was refused. Tliis may have 
been death from the anesthetic. 


SE^’ERE IMMEDIATE COMPLICATIONS 

In 1930 there were 18; in 1931, only 3; in 1932 and 1933, only 2; 
and in 1934, only 1. 

The severe immediate complications, that of rapid and dangerous 
drop of blood pressure, vith other e\ddence.s of shock, are in direct 
proportion to the dosage of avertin used. Needless to say, some patients 
were not in as good condition for any operative procedure as they 
might have been ; but when the dosage is considered, the sjunptoms are 
readily explained. In 1930 a do.se of 90 to 100 or more milligrams of 
avertin was not uncommon, and symptoms of shock were of frequent 
occurrence, either during the operation, or immediately after. 

The picture is that of profound shock vdth marked drop in blood 
pressure: the respirations become very shallow or cease; the pulse, 
weak and thread}*; color, pale or slightly cyanotic; and the skin, clammy. 
It- has been proved experimentally that there is not only splanchnic 
dilatation but also engorgement and dilatation of the coronary arteries. 
As a cardiac depressor, however, it is said to be only one-sixteenth as 
toxic as chloroform (Parsons'). 

Treatment includes shock position, application of heat, eaffein and 
ephedrin hypodermically, intravenous saline or glucose, inhalation of 



REYCRAPT: TRIBROMETHYNOE IPT OPERATnOi: GYNECOLOGY 337 


carbon dioxide, 4 to 10 per cent, alpha lobeline to stimulate the respira- 
tory center, and artificial respiration. 

Now to return to observations of this particular group of eases, it 
Avas noted that headache occasionally occurs the day of the operation 
but quicldy disappears. 

Pulmonary complications have been conspicuously absent, but this 
bears out the observation of others in this respect. The one rr'-oman who 
died had atelectasis, though hers was a cardiac death, proved at autopsy ; 
there were no cases of postoperative pneumonia in the entire series. 
This may be ascribed to the fact that the amount of ether required is 
a great deal less than in those not receiAung this premedieation. 

For a time it Avas thought that pentobarbital sodium would give the 
same desirable preanesthetic assistance, and iirdeed it does in some in- 
stances, Avithout any fear of inducing shock. HoAvever, bax’biturates 
often bring on severe excitability, Avhich is not desirable during the 
several hours immediately folloAAung any operation. 

NAUSEA AND VOAIITING 

Nausea and vomiting during the fii’st tAventy-four hours after any 
gynecologic operation is not desirable. With ether anesthesia it is the 
rule, rather than the exception, so that one frequently sees postopera- 
tive orders Avhich say, “Give water when nausea ceases,” or Avords to 
that effect. It is a safe assumption that not more than 10 per cent of 
all patients giA^en an etlier anesthetic escape severe nausea or vomiting. 

This percentage is increased if nitrous-oxide-oxygen anesthesia is used 
Avith only small acounts of ether, but Ave have never seen any inhalation 
anesthetic that could be given AAuth less nausea than folloAving aA^ertin 
premedication. 

SU2YMARY 

We haA^e made a critical study of 429 major gynecologic operations, 
noting the time consumed. Most of these cases included at least a 
perineorrhaphy in addition to the operation noted. 

The time of actual operation was oA-er tAvo houi’s in 157, or 36 per 
cent, of these. 

The absence of naxisea or Ammiting Avithin tAventy-four hours of 
operation as an eAudenee of good anesthesia has been rcAneAved in 465 
cases, Avhich shoAA'cd that 198 patients Avere nauseated; the remainder, 
or 59.5 per cent, had neither’. Only 117 actually A’omited, leaA'ing 348, 
or 75 per cent, aaIio did not. 

Among the 99 minor procedures, 59, or 58 per cent, had neither 
narrsea nor A’omiting, and 78, or 79 per cent, had no vomiting. 

Giving sodium amytal Avith avertin has a marked liA’pnotie effect, and 
the patient is more certain to be asleep Avhen she leaves her room, but 
it does not appear to influence the postoperative comfort. 
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The dose of avertin has gradually been diminished so that now only 
60 or 70 mg. per Idlogram of hodj’- weight is used. This is especially 
important in the obese patient or in one with hypertension. 

Avertin should not be used if deep relaxation is required because it 
is impossible to obtain this on account of diminution of the respiratory 
volume. Serious complications have practically disappeared since the 
dose of avertin has been reduced. 

CONCLUSIONS 

1. Avertin is safe as a basal anesthetic in gynecology if the Imown 
contraindications and dangers are heeded. 

2. It should be given by a trained anesthetist, experienced in the 
administration of rectal anesthesia. 

3. The dose that is safe is usually not more than 70 mg. per Idlogi’am 
of body weight. Serious complications attend administration of large 
doses, though postoperative nausea is greatly reduced. 

4. Avertin can be combined with a barbiturate if it is Imown that there 
is no idiosyncracy on the part of the patient. This insures a light sleep 
before leaving the patient’s room, which is of marked advantage in the 
care of many excitable women. 

5. Within twenty-four hours postoperative nausea has been found to 
be absent in 59 per cent of these patients, and no vomiting occurred in 
75 per cent. 

6. Postoperative nausea and vomiting have been found to be in direct 
proportion to the concentration of ether used in the inhalation anesthetic. 

Note. — -wish to thank Mrs. Gertrude Fife and Miss Mary Lucile Goodman, of 
the School of Anesthesia at Lakeside Hospital, for their aid and cooperation in pro- 
curing the data which have been presented. 
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Ohga, T., and Aoji, Sh.: Trichomonas Vaginalis Among Japanese Women, Jap. J. 
Obst. & Gynec. 17: 364, 1934. 

The authors examined 1,000 women for trichomonas vaginalis and found these 
organisms in 124. The incidence during pregnancy was almost the same as among 
nonpregnant women. Eelatively few women suffer any discomfort, and only 30 out 
of the 124 women had any subjective symptoms. Tlie authors failed to find any in- 
crease in puerperal morbidity among women who liad trichomonas vaginalis during 

pregnancy. (Jkeenhile. 



AN EXPERIMENTAL STUDY OP THE EFFECTS OP INTRA- 
VENOUS INJECTIONS OP HYPERTONIC GLUCOSE 
SOLUTION (50 PER CENT) ON THE CIRCU- 
LATION OF THE CAT 

II. Effects of Injection op 50 Per Gent Glucose Solution Before 
AND After Artificial Reduction of Blood Pressure by Trauma* 

Vincent P. Mazzola, M.D., and Marcus A. Torrey, B.S., 

Brooivlyn, N. Y. 

(From the Departments of Ohstetrics and Gynecology and Physiology, Long 

Island College of Medicine) 

E xperimentally/ we have found that 50 per cent glucose in- 
jected into the circulation of the cat will raise blood pressure and 
pulse pressure and will diminish pulse rate, and that preliminary injec- 
tion of glucose makes experimental reduction of blood pressure by hemor- 
rhage more difficult. Cannon and Bayliss,^ in their studies on traumatic 
shock, demonstrated that trauma to one of the extremities of the experi- 
mental animal produces general pJvenomena that are closely similar to 
those seen in patients in shock. It has advantages over other methods 
of producing a fall in blood pressure in that the opposite extremity can 
be used as a control, and in the fact that the inflow and outflow of blood 
from the part can be controlled as desired. It is, therefore, the purpose 
of this paper to report the effects of injection of 50 per cent glucose into 
the circulation of cats, both before and after the experimental reduction 
of blood pressure by trauma. 

METHODS 

Cats were used in all experiments. Sodium amytal (0.1 to 0.2 gm.) injected 
intraperitoneally was employed as the anesthetic. The animals were anesthetized 
sufficiently with tliis amount to permit no evidence of pain when the posterior ex- 
tremity was traumatized. !Mean blood pressure readings were determined by plac- 
ing a cannula in the carotid artery which was connected to a mercury' manometer. 
A needle was placed in the femoral vein and connected with a buret carrying the 
solutions. At times the buret was replaced by an ordinary Luer syringe when 
rapid injections were desired. 

Tlic amount of glucose used was 6 c.c. of a 50 per cent solution (2 c.c. per 
kilogram of body weight). Both the slow and rapid methods of injection were 
used. The rapid injections were made with a Luer syringe, delivering a maximum 
of S.5 C.C. per minute. In the slow method, the buret was used and the cock was 
set so that it delivered approximately 1 c.c. per minute. 

•Read by invitation at a moetinp: ol the Section of Obstetrics and Gynccologj-, New 
York Academy of Me<liclno, November 22. 1932. and later revised to include work done 
in 19S2 but published in 1933. 
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Experimental trauma was obtained by applying a tourniquet to the posterior 
leg, high up in the groin, and crushing the tissues below with a heavy pair of 
mechanics pliers. Care was taken that the bone was not broken and the skin not 
tom. The length of time of traumatization was ten minutes; this was always done 
by the same person. Tlie tourniquet was released within five to ten minutes fol- 
lowing the trauma and the experiment continued. This method of producing shock 
is almost identical witli the method described by Gannon and Bayliss.z 

EXPERIMENTAL RESULTS 

The effects of the intravenous injection of C c.c. 50 per cent glucose into the 
circulation of cats, witli an artificial reduction of blood pressure by injury to the 
leg, were determined in twenty experiments. Two groujis are presented: one in 
which no glucose was given before trauma, and the other in which 6 c.c. of 50 per 
cent glucose wore injected before trauma. Both groups received glucose following 
the leg injury. 

CATS WITH BLOOD PRESSURE LOV.TCRED ARTIFICIALLY BY TRAUMA 

(injury to left leg) 

Group I, Without Previous Ghtoose (10 cats). 

1. Blood Pressure: EoUouing trauma the blood pressure fell an average of 
20.7 mm. Hg. Wlien glucose was administered (0 c.c. of 50 per cent), the pres- 
sure began to rise, reaching a liigh level average of 98 mm. Hg, or 7.33 mm, above 
the original. Hence, following glucose the pressure rose so that the fall was ob- 
literated, and the sustained level was slightly above normal (average normal 82.66. 
Hg average sustained level after glucose injection, S4.66 mm. Hg, see Tables I, 
II, and III). 


TABI.E I. Ten Cats With Blood Pressuke Lowered Artieicially by Trauma 
Followed by Injection of Glucose 



original 

TRAUMA 

6 C.C. 50% glucose 

Blood pressure (mm. Hg) 

82.66 

61.33 

84.66 

Pulse pressure (mm. Hg) 

3.66 

3.75 

5.41 

Pulse rate (per min.) 

143.0 

138.3 

128.0 


Table II. Ten Cats With Blood Pressure Lowered Artificially by Trauma 
With Glucose Before and After Trauma 



ORIGINAL 

6 C.C. 50% GLUCOSE 

TRAUilA 

6 C.C. 50% GLUCOSE 

Blood pressure 

87.3 

104.30 

91.3 

106.60 

(mm. Hg) 




6.33 

Pulse pressure 

.3.66 

5.66 

4.33 

(mm. Hg) 




126.60 

Pulse rate (per min.) 

155.0 

146.60 

134.0 


Table ITT . Twenty Cats With Blood Pressure Lowered Artifically by Trauma 



NO GLUCOSE before | 

6 C.C, 50% GLUCOSE BEFORE 

TRAUMA — ^INJURY LEFT LEG 

Blood pressure (mm. Hg) 

-21.33 

-13.0 

Pulse pressure (mm. Hg) 

-f 0.09 

No change 

Pulse rate (per min.) 

- 4.70 

-12.6 
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2. Pulse Pressure: The final pulse pressure was increased above the original. 
Trauma showed an increase of 0.66 nim. Hg. After glucose, the pulse pressure 
showed a further increase of 1 mm. Hg (see Tables I, II, and III). 

3. Pulse Pate: There was a definite decrease in the pulse rate. A final aver- 
age difference of 15 beats per minute (see Tables I, II, and III). 

Gronsp JI. With Previous Glucose (10 cats). 

1. Blood Pressure: The original injection of 6 c.c. 50 per cent glucose elevated 
the blood pressure above the original, from 87.3 mm. to 104.3 mm. Hg. Following 


normal 

B P loa -A>0RN1QUET 

APPLIED 


trauma 

B.R 


O-PMSSOhE UNt 



TRAUMA CONTINUED 


B.P U2lnin Mg. 




TOURNIQUET 

REMOVED 




BP. Hg. 


O-PRESSURE LINE 



B P ?4b«i 


PnlSSUM UNE 






INJECTION OF 
6cc GLUCOSE 50% 


Chart 1. — ^Response to injection of G c.c. of 50 per cent gluco.^e after trauma — injurv 

to left leg. 


trauma the blood pressure fell .sharply, but the low level was only a few millimeters 
below the pretious normal (SO.G mm. Hg). Within less than one minute tlie blood 
pressure began to rise so that the sustained pressure increased, reaching a high 
point of lOS.O mm. Hg. This tvas maintained at lOG.G mm. Hg (i.e.. J9 ..j mm. 
above the original (see Tables II and III), 

2. Pulse Pressure: The pulse pressure was increased as a rule. In one case it 
returned to normal (sec Tables II .and III). 


342 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


3. PuUe Bate: The pulse rate in all cases was slowed an average of 29 beats 
per minute (see Tables II and HI). 

DISCUSSION 

Injection of 50 per cent glucose into cats, with a blood pressure arti- 
ficially reduced by trauma, produced a characteristic reaction in all 
cases. There was always a rise in blood pressure, an increase of a re- 
tuni to the original pulse pressure, and a slowing or a retuin to the 



original pulse rate. The initial degree of fall in blood pressure upon the 
release of the tourniquet following trauma was about the same whether 
glucose liad been given previously or not. But in eats in which a fortify- 
ing dose had been given, there was the tendency for the blood pressure 
to rise again subsequent to the trauma. The sustained fall in blood pres- 
sure in tills series was less than the fall in the animals without the 
previous injection of glucose. Hence, the final maintained blood pressure 
level was much higher after trauma when glucose had been previously 
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given. These findings would indicate that a fortifying dose of glucose 
resists the fall in Wood pressure following artificial reduction of blood 
pressure by trauma. 

Following the administration cf glucose after trauma tlie blood pres- 
sure was increased as a rule. The pulse pressure was closer to the 



Chart 3. — ^Response to trauma Mtcon minutes after injection of G c.c. of 50 per cent 

■ bIucoso. 


original in the series of animals that had received previous glucose than 
in those eases in which no initial glucose was given. The pulse rate in all 
cases was slowed after glucose injection. 

Tables I, II, and III pvo.sent the significant average findings. Chails 
I, 2, 3, and 4' are charactei’istie tracings taken from both gi'onps. 
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Chart 4. — Response to second injection of G c.c. of 50 per cent glucose twenty minutes 
after trauma with previous administration of glucose. 


SUMMARY AND CONCLUSIONS 

In experiments on eats anesthetized by intraperitoneal sodium amjdal, 
the effects of the intravenous injection of 50 per cent glucose before and 
following trauma to one of the extremities were studied. As a result 
of our findings we conclude that ; 

1. Fifty per cent glucose injected intravenously into cats ivith a blood 
pressure artificially reduced by trauma produces a sustained rise in 
blood pressure. 

2. It causes a sustained rise in pulse pressure. 
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3. It produces a sustained diminution in pulse rate. 

4. Preoperative injection of 50 per cent glucose diminishes the fall in 
blood pressure due to trauma. 
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BLASTOhlYCOSIS OP THE PE]\'IALE REPRODUCTIVE TRACT* 

With Report of a Case 

E. C. Hamblen, M.D., R. D. Baker, M.D., and D. S. Martin, M.D., 

Durham, N. C. 

(From the Departments of Ohstetrics and Gynecology, Pathology, and Bacteriology, 
Dulce University School of Medicine) 

G eneralized blastomycosis (American Blastomycosis, Gilchrist's 
disease) can no longer be considered a clinical rarity in view of 
the numerous case reports in the recent literature. The fungus has been 
Icnown to produce lesions in almost eveiy organ in the body, including 
the male reproductive organs. Infection of the body of the uterus and 
of the tubes has never been described to our Imowledge. This may be be- 
cause blastomycosis is comparatively rare in women and not because the 
reproductive oi’gans of the female have increased resistance to infection 
Avith this fungus. Less than a tenth of the reported cases of systemic 
blastomycosis occurred in this sex. 

There is a report of primary blastomycosis of the cerrtx in a 
Paraguayan woman.’- A biop.sy of the cervix showed miliary abscesses 
and double contoured bodies but no giant cells or blastomycotic tubercles. 
The organisms could not be cultivated. Palpation indicated tliat the 
deeper pelvic organs Avere not inA’^oh’^ed. 

No account of significant blastomycotic lesions of the vagina Avas 
found. References to fungous infections of the A-agina aa-ci’c usually con- 
cerned Avith monilia," and it Avas not definite that the yeasts found in 
cases of A-aginitis had an etiologic bearing. Castellani stated^ that fungi 
are frequently encountered in A'aginal discharges but that he never 
noted the fungus described by Gilchrist, 

The folloAving case is added to the literature as the first recorded 
case of blastomycotic infection of the endometrium, myometrium and 

•Submitted for publication June A, 1535. 
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tube. It is of further iuterest in that' the diagnosis Avas established by 
examination of the eurettings before laparotomy. 

Clinical Beport. — Mrs. V. S., aged twenty-seven years, white, para 3-0-3, was first 
seen by the gynecologist on Apr. 2, 1935, when she was referred by the orthopedist 
because of irregular, too frequent and profuse menses (polyhypermenorrhea). She 
had been under observation and treatment by the medical and orthopedic services 
since July, 1934, because of blastomycosis of the lungs and a compression fracture 
of the twelfth dorsal vertebra. Menstrual irregularities were first, noted upon the 
return of menses following the birth of her last child, Nov. 27, 1933, when menses 
began to occur approximately every three weeks with increase in the duration of the 
flow from four to seven days and a proportional increase in the amount of blood 
loss as judged by napkin count and pad saturation. During the past several montlis 
prior to admission, the menses had been very irregular and excessive. The last 
menstrual period began fifteen days prior to admission and still persisted at the 
time patient was first seen. The period previous to this had occurred seven days be- 
fore and lasted only one day. Two weeks before this, there had been an excessive 
period of ' seven days’ duration. There had been no unusual symptoms associated 
with these irregular menses except evident weakness due to excessive blood loss. The 
patient complained also of abdominal symptoms which had become more pronounced 
in the last six to eight months. Low. grade lower abdominal pain and tenderness in- 
creased. The patient had noticed some “swelling of the abdomen” and “bulging” 
when she was upright. Constipation had become more severe during this time. There 
had been no obstructive symptoms; appetite had been good. 

Family history was unimportant. Past health had been good until the past year. 
An attack of “kidney colic” occurred in March, 1934; three cj’stoscopic treatments 
were received. A hemorrhoidectomy was performed in April, 1934. Her back was 
injured by a fall in April, 1934. Pain in the chest and a productive cough of three 
months’ duration caused the patient to be seen in Duke Hospital for the first time, 
July 8, 1934. A diagnosis of pulmonary blastomycosis was made from pus obtained 
by bronchoscopic examination. Treatment wdth iodides, vaccines, and x-ray resulted 
in satisfactorj’^ arrest of the pulmonary condition. A fracture of the twelfth dorsal 
vertebra resulting in progressive weakness of the lower extremities was discovered 
at this admission. This was treated with splints and braces by the orthopedists. A 
definite diagnosis of blastomycosis of the spine was not made. The patient was 
discharged from the hospital Oct. 23, 1934. Tliere had been four subsequent 
admissions to Duke Hospital (Dec. 3-6, 1934; Jan. 22-24, 1935; Feb. 4-6, 1935; 
Apr. 1-25, 1935, present admission) for observation and treatment of her pulmonary 
and spinal condition during which time progressive improvement liad been reported. 

Marital history included three normal pregnancies, labors, and puerperia, all chil- 
dren being alive and well; the youngest child was born Nov. 27, 1933. The patient 
lived in a small hamlet in North Carolina; cared for oum household; had not been 
overworked; and was of temperate habits. 

Physical Examination . — The patient was well nourished and well developed, and 
was in no acute distress. Her weight was 136 pounds. General physical examination 
was essentially' negative except for evidences of the fractured vertebra and the 
pelvic findings. No abnormal signs Avere elicited on chest examination, and the 
x-ray examination .shoAved the old lesion in the upper left lobe aa'cH healed. The 
orthopedic condition .showed improvement; there Avas slight weakness of the lower 
extremities; however, the patient Avas able to walk with the use of the braces with 
which she had been supplied. Pelvic examination shoAved a moderate relaxation of 
the perineal floor AA'ith moderately' atonic levator muscles, with a slight rectoccle and 
slight sagging of the bladder base. The external genitals were normal otherwise. 
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Bartholin’s and Skene’s glands and urethra were normal. The cervix was of normal 
consistency, directed slightly upward, movable with moderate pain. Speculum exami- 
nation showed a slight chronic endocervicitis of the ulcerative type. There was 
moderate old serosanguineous vaginal discharge. The uterus was in midposition, 
slightly softened, of approximately normal size, moderately fixed, and movable uith 
moderate pain. There were two masses about 3 to 3^ inches in diameter, quite 
tender and relatively firm, one upon each of the lateral surfaces of the uterus. The 
mass on the right side was more lateral and was situated in about the midportion of 
the pelvis. The mass on the left side, wliich was slightly larger than the one on the 
right side, was associated with the posterior and lower surfaee of the uterus and 
seemed to be rather firmlj' fixed to the cuklesac. Neither of these masses could be sep- 
arated completely from the uterus. Tubes and ovaries could not be outlined as such. 
No other pelvic masses could be felt. A preliminary diagnosis was menorrhagia and 
metrorrhagia (probably of inflammatory origin, chronic endometritis) and bilateral 
tuboovarian masses. A blastcmycotic infection of tlie pelvic organs was considered in 
view of the patient’s previous record. The possibility of peritonitis from the same 
organisms was suspected because of the abdominal symptoms. A diagnostic curette- 
ment was advised in order to establish the etiology of the bleeding. 



Fig. 1. — Fragment ot curettings from uterine cavity showing endometrial bla.stomy- 
cosis. An organism witli double contour lies in the center of tlie figure. Upward 
and to the right Is a giant cell. Tito stroma shows subacute and chronic endome- 
tritis. Upward and to the left is endometrial epithelium. X200. 

Lahoratory Findings . — Hemoglobin 72 per cent (Sahli) ; R.B.C., 3,720,000; 
W.B.C., 16,050; differential: polymorphonuclear Icucoej-tes S3 per cent, large mononu- 
clear leucocytes 2 per cent, small mononuclear leucocytes 12 per cent, transitionals 
0 per cent, eosinophiles 2 per cent, basophiles 1 per cent; blood cells of normal 
morphologjv Urinalysis: (noncatheterized) yellow, clear, l.OOD, acid, no sugar, no 
albumin, no acetone, 5-7 white blood cells, no red blood cell-s, no casts. Sedimenta- 
tion time G mm. in first 30 minutes. 

Operative Findings and Treatment . — On Apr. 4, 1935, examination under N.O 
and O, anesthesia revealed no additional abnormalities. Dihitation and curettage 
yielded a moderate amount of endometrium from which diagnosis of blastomyco-si.s 
of the endometrium and cndocervix was made by one of ns (see i)athologic report). 
Blastomycctes were cultured from swabs taken from the uterine cavity at the time 
of curettement (see bactcriologic report). 

Possible methods of treatment were discussed after determining the infecting 
agent. It was decided to perform a laparotomy with removal of the uterus and tubo- 
ovnrian mns.ses. In arriving at this decision we consulted with jnen)bcrs of our own 
department and with Ur. U. T. Smith. IVc felt that little benefit could be expected 
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from curettement alone in the presence of the bilateral tuboovarian masses. We 
believed that radiation of the pelvic viscera in the presence of such evident infection 
was not justified and that the results of such radiation of the active ovarian tissue 
would be more harmful than surgical ablation. It was felt that, if the infection 
were loealized to the pelvis and if all of the involved tissue could be removed, the 
ultimate prognosis might be good; however, if there were extensive abdominal and 
peritoneal involvement, as the historj’- suggested, the removal of the pelvic focus 
would be beneficial although the prognosis would still be grave. The possibility of 
poor healing of the abdominal wound with fistulas had to be considered. Dr. Smith 
thought the patient could tolerate surgical anesthesia and that no anxiety should bo 
felt because of possible trouble from her previous pulmonary lesions. 

Laparotomy was performed on Apr. 8, 1935, following routine preoperative prep- 
aration. Anesthesia was induced with nitrous oxide and oxygen and then was 
changed to drop ether. The abdomen was opened through the usual midline incision. 
Approximately four quarts of clear straw'-colored fluid were aspirated from the peri- 
toneal cavity. Inspection show'ed a diffuse involvement of the pelvic parietal 
peritoneum with multiple small grayish miliary tubercle-like nodules about 1 mm. 
in diameter. The omentum which had come well down into the pelvis and was 
adherent to the matted pelvic viscera was studded with similar nodules. The sigmoid 
W'as adherent to the left side of the pelvic mass and several loops of small intestine 
were bound by dense adhesions to the upper portion of the mass. These, as well as 
other loops of intestine in the low'er abdomen, showed studding similar to that ap- 
pearing on the peritoneum. The anterior surface of the uterus was firmly adherent 
to the vesical peritoneum. In several areas of the broad ligaments the nodules 
coalesced and appeared as grayish plaques. The intestinal and omental adhesions 
were freed carefully by sharp dissection, ligated, and cut so that finally the pelvic 
masses could be outlined. The uterus, which was adherent in its anterior and upper 
surface to the bladder and the bladder peritoneum, was of normal size and in 
anterior position. The right tube was red, thick, tortuous, about 1 inch in thick- 
ness, and arched acutely down into the culdesac, where it w-as densely adherent to a 
right tuboovarian mass about 3 inches in diameter. This mass was densely adherent 
to the undersurface of the right broad ligament which was about % inch thick, and 
to the lower right border of the uterus and to a loop of small intestine (Dig- 2). 
The mass was freed carefully by blunt and blind dissection and in the process of 
delivery ruptured, expelling about 10 c.c. of creamy, thick yellow pus which were 
aspirated and reserved for bacteriologic examination. The- tuboovarian mass was 
freed from its broad ligament and uterine attachments and removed. The left tube, 
thickened and tortuous, was not as enlarged or as indurated as the right one. It 
measured approximately % inch in its greatest diameter. It was also intimately as- 
sociated with a tuboovarian mass about 3% inches in diameter which lay beneath 
the left broad ligament and was adherent to the culdesac. The mass was partially 
covered anteriorly by the sigmoid to which it was adherent. The mass -was freed 
by blunt dissection and, in the process of delivery, ruptured. About 15 c.c. of 
thick creamy pus were aspirated and were saved for examination. The tuboovarian 
mass was excised. Supravaginal hysterectomy and routine pelvic repair -were done. 
A Penrose drain was inserted well down into the culdesac and brought out through 
the left low abdominal stab wound. The appendix was left untouched. The abdomen 
was closed in the usual manner, and the usual dressings applied. 

The patient stood the operative procedure and anesthesia well. Her pulse was 92 
at the conclusion of the operation. 

Postoperative care, in addition to the usual measures, included placing patient 
in moderate Powler’s position as soon as she reacted sufficiently, withholding fluids 
and nourishment by mouth for five days, and supplying saline by hypodermoclysis. 
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Postoperative convalescence was good except for a rapid pulse rate, as higli as 
140, wMcli gradually became normal by the fifth postoperative day. Highest post- 
operative temperature was 38.6° C., reached on the second day. Temperature was 
normal on the sixth day. There was no rise in the leucocj’te count. Distention was 
not marked. Skin clips and drain were removed on the fifth day. "Wound showed 
healing by first intention, and site of drainage filled in rapidly. Wound was dressed 



Fig-. 2. — Appearance of pelvis and lower abdomen .at laparotomy. The enlarged 
riglit tube, the bilateral pelvic abscesses, and tlic studding of tlie peritoneum witli 
the blastomycotic tubercles arc shown. Insert sliows a fresh smear preparation of 
pus from the pelvic abscesses stained wiUi tincture of iodine. 


frequently and painted nith 1 per cent aqueous solution of gentian violet. On the 
eleventh day all the silkworm-gut sut-urcs were removed; a small stitch abscess wa.s 
found about one silkworm-gut suture; culture of this showed no blnstomycctes but 
hemolytic staphyjocoeem anreus. The patient complained of a catching pain in the 
left lower chest on the llfteenth d.ar. Dr. Smith could find no abnormal chest .“igns, 
and an x-ray picture of the chest showed no recent change. The patient was dis- 
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cliarged from the hospital Apr. 25 , 1935 . The abdominal wound was well healed, 
and the pelvic condition was satisfactory except for moderate induration in both 
adnexal regions. She was to continue the use of braces, to continue potassium 
iodide, and she was referred to her local physician for further dressings and observa- 
tion. In reports from phtient. May 25 , 1935 , no untoward symptoms were described. 

Comments on Clinical Course . — One is led to suspect from the duration of men- 
strual symptoms that the pelvic involvement occurred early in the course of the 
disease. This is in accord with the pathologic lindings (q. v.). 

The choice of surgery proved to be wise as shown by the postoperative course. 
Poor healing and fistulas had been anticipated. Gentian violet (aqueous solution) 
was used in liberal quantities, especially for irrigation of the drainage site because 
of its inhibiting action on the growth of blastomycetes, as shown by Sanderson and 
Smith.4 

It is possible that the earlier treatment of this patient with a combination of 
vaccines and potassium iodide played an important role in making her a good sub- 



Fijf. 3. — Blood agar plate inoculated by mincing a small portion of the utei’us ''v ' 
scissors and streaking heavily over the plate. Two colonies of Staphyloooccus o-lous 
were planted on the plate for comparison. The plate was photographed after eight 
days’ growth at I’oom temper.ature. 

ject for operation. In spite of the fact that she had had the disease for more than 
a year, her general state of health seemed excellent. 

The prognosis is, of course, guarded, but it is felt that a large residual focus was 
removed and that with continuation of the medical treatment, the ultimate result may 
be good. 

The details of medical treatment will be the subject of a future communication 
by Smith and Martin. s 

BACTEKIOLOGIC STUDY 

As noted in the case history, blastomycetes were seen in smear and cultured from 
the pus obtained at bronchoscopy. 

At the time of curettage, swabs were planted on blood agar slants and dextrose 
agar slants. Eight colonies of blastomycetes appeared after eight days’ incubation 
at room temperature. 
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At operation cultures were made of the peritoneal fluid, left tube, left ovary and 
uterus. Fresh smears all showed numerous budding, double-contoured blastomycetes 
(see Fig. 2 for appearance of organisms in pus from the peritoneal cavity). Tlic 
solid bits of tissue were minced with sterile scissors and smeared over the surfaces 
of blood agar and dextrose agar plates and incubated at room temperature and at 
37° C. All cultures yielded blastomjmes, but it. was interesting to note that rlio 
fungus grew more rapidly on blood agar plates incubated at the lower temperature 
(Fig. 3). 

Morphologically and culturally the fungus isolated from this patient conforms in 
all details to the organisms isolated from many other cases of generalized blastomy- 
cosis. The cultural characteristics have been adequately described bj' Stobor/ 
Benham,r and many others. Serologic studies by one of us* have shown that the 
fungus obtained from this patient was identical with the blastomycetes of four other 
cases of generalized blastomycosis. 

Complement fixation tests with different strains of blastomycetes were made at 
frequent intervals throughout the course of the disease, and all tests were strongly 
positive ndth all strains of blastomyccs tested. Tlie complete protocols of the com- 
plement fixation tests with serum from this patient are reported elsewhere.® 

PATHOLOGIC STUDY 

The tissue from the curettage of the uterine cavity formed a mass wliicii amounted 
to less than 1 c.c. in volume. The individual pieces measured 1 to 3 mm. across, and 
were soft and pinkish gray. 

The microscopic section of the curcltings, which had been embedded in paraflin, 
sectioned, and stained with hematoxj’lin and eosin, showed endometrial tissue for 
the most part, but fragments of endocervix were also present. 

The cellular exudate in the pieces of endometrium consisted of polymorphonuclear 
neutrophiles in large numbers, cosinophiles in small numbers, and varying numbers 
of lymphocytes, plasma cells, and large mononuclear cells. Giant cells were noted 
rarely. One giant cell contained well over a hundred nuclei. In addition to the 
cellular reaction, there was much fibrosis, but no tubercles. 

Double-contoured bodies (Fig. 1), free and also within giant cells, were, seen in 
the endometrial stroma. Approximately a dozen bodies occurred in the whole .section. 
The average diameter was from two to four times that of a red blood cell. The 
peripheral ring was hyaline and the central part either clear or provided with 
several granules which stained with the hematoxylin. One of the bodies, enclosed 
within a giant cell, had knoblike processes or buds. 

The same tissue reaction was noted in some of the fragments of endocervix. 

The blastomycetes were similar in all re.=pecfs to the organisms obseiTed in a case 
of generalized blastomycosis which had come to necropsy. 

The diagnosis of blastomycosis of endometrium and endocervix was made. 

The tissue received from the abdominal operation four days after the curettage 
of the uterine cavity consisted of the body of the uterus, the right tube, the left 
tube and ovary, and a piece of omentum. 

The body of the uterus was' little if any enlarged. It measured o cm. from the 
level of amputation to the fop, 3.5 cm. anfoioposteriorly, and 5.5 cm. from side to 
side. The serosal surface showed several red fibrous thickenings. Sagittal section 
of the uterus (Fig. -f)' disclosed a narrow uterine cavity with a brown discoloration 
which extended 2 mm. into the uterine wall. Multiple parallel slices on each side 
of the midline showed nothing additional. 

The right tube was in two pieces (Fig. .5). The longer, cone-shaped part, mens- 
tiring 10.5 cm. in length and -.5 cm. in greatest diameter, was ntt.'iclfed to the 
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uterus by the narrow end and the distal end was yellow, granular, and fibrous. The 
other piece of right tube, which was at first thought to be the right ovary, measured 
4.5 by 3 by 2.5 cm. One end corresponded to the distal end of the longer piece of 
tube. The serosa of both pieces was red, rough and covered with granular and 
taglike excrescences. Longitudinal section of both pieces showed a thickened, 
scarred peripheral zone and a central yellow, opaque, firm region. In the very center 



Pig. 4. — Sagittal section of uterus. Curettage had been performed and accounts 
for some of the discoloration lining the cavity. The deeper part is due to blastomy- 
cosis. Most of the myometrium appears normal. The fibrous peritoneal thickenings 
are evident as darker surface elevations. 



Fig. 5. — The right tube, eroded into two pieces. The narrow tapering end of the 
longer piece wa.s attached to the uterus. 

the tissue was friable and pus was noted, especially iu the narrow end of the longer 
piece. The shorter piece contained a cavity 1 cm. in diameter. Sections of both 
pieces were made at various levels, but nothing resembling ovarian tissue was noted. 

Apparently the right tube had been eroded through at a point about two-thirds 
of the distance from the uterus to the fimbriated end. 

The fallopian tube on the left was 3.5 cm. long. The surface was rough, but the 
tube contained none of the yellow tissue seen in the right one. 
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The left ovarj’- measured 3 by 2 by 2 cm. The surface was red and granular, 
but its substance was free of the blastomyeotic process. 

The piece of omentum had a scarred exterior. 

^Microscopic sections of the uterus showed that the red fibrous serosal thickenings 
noted grossly consisted of vascular scar tissue in which tubercles occasionally 
occurred. The same peritoneal reaction was noted on the surfaces of both tubes, 
the left ovary, and the piece of omentum. 

At the fundus of the uterus, where the endometrium had not been removed by 
the curette, there were tubercles with central giant cells, both in the endometrial 
stroma and in the immediately subjacent myometrium (Fig. 6). Blastomycetes were 
fairly frequent in the giant cells. 

Along the cavitj’, just above the level of amputation, the tubercles extended as 
much as 4 mm. into the uterine wall. They were of two types, those with central 
giant cells and those with centers of pus. Further out in the myometrium there was 
moderate perivascular lymphocytic and plasma cell infiltration, but no tubercles. 




Fip. 7. 


G. — Section from tlie funcUm oC the iiteru-s .showing two blastomyeotic tuberclc-s 
in the endometrium (upper right) and three in the myometrium (lower left). X33. 

Fig. 7. — Section of tlic two pieces of right tube. There is cxten.sive fibro.sis of the 
walls, and pus occupies the narrow, uterine end of the longer piece. X1.2. 


There was no widespread active process extending in an uninterrupted fashion 
from the uterine cavity into the tubes since microscopic sections of the interstitial 
portions of each tube showed only some granulation ti.«sue beneath the epithelium. 

A large microscopic section of the two pieces of the right tube (Fig. 7) demon- 
strated the great fibrous thickening of the peripheral part, of the tube with many 
polymorphonuclear neutrophiles iivftltrating this fibrous layer. Alorc centrally, 
tubercles were numerous, and cosinophilcs were present. Blastomycetes were visible 
under low magnification. Most of the tubercles had central giant cells as in the 
endometrium (Fig. G). Others had a central area of pus and an encircling zone of 
fibrous tissue (Fig. 8). In several places great collections of giant cells containing 
blastomycetes were noted (Fig. 9). The eroded surfaces of the pieces of the tube 
presented small areas of necrosis, and necrotic tissue was also seen on the outside of 
the tube in a few places. 

The longitudinal folds of the tubal mucosa were partly preserved and were swollen 
and infiltrated with lymphocytes and other cells. In addition, the central region 
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showed an interesting irregular proliferation of mucosal epithelium, undoubtedly 
due to attempts at regeneration. Within the tube there was almost no necrosis or 
caseation. The lumen was, on the other hand, filled with blastomycotic granulation 
tissue. The more proximal, narrow part of the tube was filled with pus (Fig. 7) 
consisting of polymorphonuclear neutrophiles and a few macrophages and giant cells. 
The organisms in the pus were both free and within giant cells. 

The distal part of the tube and some of the fibrous tissue adherent to the out- 
side of the proximal portion were studied further in several microscopic sections, 
but no tissue resembling an ovary was located, 

A section of the left tube revealed only a minimal degree of inflammatory re- 
action about the lumen, consisting of a few lymphocytes beneath the intact epithe- 
lium. 

The section of the left ovary showed no involvement of the ovary itself, although 
the surface was covered with blastomycotic granulation tissue. 



FIs. 8. Fie. 9. 

Fig. 8. — Miliai-j' abscess in wall of tube, with surroundins fibrosis and adjacent 
giant cells. X135. 

Fig. 9. — Giant cell reaction in wall of tube. Many of the paler bodies within tlie 
giant colls are blastomycetes. X215. 

A search was made for tubercle bacilli in sections of the uterine cavity and of a 
part of the right tube which contained pus, giant cells, and caseation. No acid- 
fast organisms were noted, while a control section from a known case of tuberculosis 
stained simultaneously showed numerous acid-fast organisms. In addition, the 
counterstain of Loeffler’s methylene blue failed to show any other kind of bacteria 
in the present case. 

A diagnosis of blastomycosis of the right fallopian tube, endometrium, myome- 
trium, and peritoneum was made. 

Summarizing the pathologic findings, the lesions which have just been described 
could be divided into at least four forms. 

First, the most prominent appearance was that of nodules or tubercles with giant 
cells which often contained the blastomycetes. These tubercles were especially num- 
erous in the wall of the tube, but were also to be seen along the uterine cavity (Fig. 
G) and in the peritoneum. Second in prominence were abscesses. They were chiefly 
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miliarj' abscesses witli dense fibrous walls' (Fig. 8). These, like tlie tubercles, oc- 
curred in both uterine wall and tube. Organisms could usually be found in or about 
them. Larger accumulations of pus, such as that free in the proximal end of the 
tube and those in the abscess pockets on the posterior side of the broad ligament, 
belonged to the same group. A much less conspicuous place was taken by a third 
form of tissue change, that of necrosis. This occurred at the eroded junction point 
of the two pieces of tube and also on the outside of the tube, probably in relation 
to the abscess pockets. It looked much like the caseation of tuberculosis, but it was 
undoubtedly due to the blastomycetes, since other organisms could not be demon- 
strated in or about it. The fourth type of change was that of fibrosis, which was 
extensively developed in the tube and on the peritoneum. 

The specific forms of reaction just enumerated represented the progressive de- 
velopment, over a long period of time, of the exudative and proliferative response 
of the tissue. The conglomeration of these processes in the region of the nodules 
and miliarj- abscesses gave the appearance of blastomycotic granulation tissue, a 
term which might be applied as appropriately to blastomycotic lesions as the term 
tuberculous granulation tissue is applied to tuberculous lesions. 

In brief, the tissue reactions in the operative material corresponded to what has 
been repeatedly described in reported cases' of blastomycosis. 

Gilchrist and Stokes" wrote that the lesions were characterized by "the produc- 
tion of miliary abscesses and the formation of tubercle-like nodules.” 

Hektocnio w'rote as follows concerning the morphologic changes in blastomycosis: 

"Study of human material as well as material from inoculated animals shows that 
the microorganisms in question may induce the formation of an inflammatory granu- 
lation tissue 'U’ith numerous giant cells of the Langhans type associated with more 
or less extensive suppuration. The relative predominance of proliferative or sup- 
purative processes appears to vary under various conditions. In loose connective 
tissues, such as the subcutaneous, there seems to be a distinct tendency to abscess. 
Microscopically, the more or less nodular lesions in which the proliferative changes 
are well marked present certain general resemblances to those of tuberculosis.” 

That the general appearance of the lesions, both grossly and microscopically, is 
remarkably like that of tuberculosis has been emphasized repeatedly. D 'Annoy and 
Bevenii in reporting a scries of cases of blastomycosi.s, stated that "only the 
presence of the specific organisms cither active or dead, allowed making an 
histologic differentiation from tuberculosis in any of the cases.” 

This statement applies with equal force to our case. 

It is interesting to speculate regarding, the entrance and spread of the. blastomy- 
cotic process in the body of the patient. 

How did the organisms originally enter the patient 's body? 

The patient had apparently never had cutaneous blastomycosis from which the 
generalized lesions might have developed. P 'Aunoy and 'Boven state that ‘ ‘ usually, 
the occurrence of visceral blastomycotic involvement is secondary to cutaneous lesions 
caused by the parasites; but . . . systemic involvements need not necessarily be 
socondarj' to cutaneous manifestation.^, or at least can occur as sequelae to super- 
ficial lesions not sufficiently grave to cause notice thereof to be taken.” 

Stober put more emphasis on the respiratory tract as the portal of entr}- of the 
organisms; "In at least fourteen of the cases reported the first s^nuptoms were 
referable to the lungs, and of eleven necroj'sies in these cases, nine presented old 
bronchopneumonic lesions. It is also possible that the subcutaneous abscesses or 
cutaneous lesions marking the onset in other patients wore due to unrecognized 
pulmonary lesions with motastases in the skin and elsewhere. ■*-’ 

How did the uterus and right lube become infected? 
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The tissue leaction in the right fallopian tube appeared older than that in the 
uterus since the former showed far more fibrosis. The spread seemed therefore to 
have been from the fallopian tube to the uterine cavity and to the peritoneum. 
There was probably a hematogenous dissemination from the lungs with a coloniza- 
tion of the organisms in the tube, from which they spread to the uterine cavity and 
to the peritoneum. This type- of spread is analagous to what probably occurs in 
tuberculosis, the tissue reaction of wluch is much like blastomycosis. Had the 
organism, like the gonococcus, entered by the vagina, an infection of the cervical 
canal, with early symptoms from that region and an advanced process there or in the 
uterine cavity at the time of operation, might have been expected. 

. , . SUMMARY 

Recorded cases of fungous infection by blastomycetes of the female . 
reproductive tract were not found in the literature, with the exception 
of one instance of cervical blastomycosis. 

A case is reported of infection of the fallopian tube and uterus with 
Blastomyces dermatitidis in a patient with arrested pulmonary blastomy- 
cosis (American type, Gilchrist’s disease). A preoperative diagnosis of 
uterine involvement was made from a section of endometrial curettings 
and confirmed by culturing the organism. 

Mycologic and anatomic studies of the removed tissues are recorded. 
These constitute apparently the first report of extensive blastomycosis 
of the female reproductive tract. The tissue reaction in the affected 
organs was remarkably like that in tuberculosis but was to be dif- 
ferentiated from the latter by the presence of the double-contoured 
blastomycetes. 

The removal of the uteinis was necessary to prevent further excessive 
blood loss, and the extirpation of the tuboovarian masses was apparently 
indicated to eliminate the large blastomycotic focus. The imcomplicated 
postoperative course seemed to have justified surgery in this case. 
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AN ANALYSIS OP LABOR IN YOUNG GIRLS 


A. Charles Posner, M.D., P.A.C.S., and ILchael Pdlver, B.S., M.B., 

New York, N. Y. 

(From the Obstetric Service of Earlem Eospital) 

A t HARLB]\I hospital, in New York City, 17,048 obstetric pa- 
■■ tients were admitted during the period from 1923 to 1933, inclu- 
sive. Of that large number, 100 were girls between the ages of twelve 
and fifteen. It was believed that a presentation of the course of labor 
and of infant and maternal morbidity and mortality would prove of 
interest. 

The percentage of the eases in this young group to all obstetric cases 
in the ten-year period at Harlem Hospital is 0.58 per cent, or a ratio 
of 1 to 170. 

Of the 100 young mothers, 2 were twelve years old, 10 thirteen ^mars 
old, 26 fourteen years old, and 62 fifteen years old. 

Ninety-nine of the 100 patients were primipai’as. For 1932, 41 per 
cent (745 cases) of all obstetric cases in Harlem Hospital were primip- 
aras, while 59 per cent were mnltiparas. 

Ninety-three of the patients in our study were delivered in the hos- 
pital, while the remaining seven patients were delivered by outside 
physicians or midwives and brought to the hospital for postpartum 
care. These will be designated as Groups I and II, respectively. The 
tei'm premature birth applies to newborn infants weighing between 
1,500 and 2,500 gm. ; miscarriage, to those weighing less than 1,500 
gm. ; and full term, to those weighing over 2,500 gm. 


Table I. Brnrs Statistics and MOKTAX/iT-r 



GROUP I 

GROUP n 

Total number of babies 

9i 

7 

f Livebirths 

77 

3 

Full term 4 Stillbirths 

O 

1 

[ Neonatal deaths 

0 

0 

f Livebirths 

10 

O 

Premature ■{ Stillbirths 

0 

0 

[ Neonatal deaths 

0 

1 

Miscarriages 

5 

1 

Tuan pregnancies 

1 

0 


The total number of livebirths was 92 out of 101 for both groups, 
or 91.8 per cent. For the group which was delivered in the hospital, 
the ratio is 87 livebii'ths out of 94, or 92.6 per cent. 
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Tlie average weight of 79 full-term babies was 6 pounds, 9% ounces. 
The mean weight was 6 pounds, 8 ounces. 

The ratio of the sexes of the babies born to the twelve- to fifteen- 
year group was 53 males to 41 females for the hospital deliveries. The 
ratio for all deliveries on the obstetric service in 1932 was 51 males 
to 49 females. 

Table II. Analysis of Uncorrected Petal and Neonatal Mortality 



12-15 


OBSTETRIC SERVICE, 

1932 



■year group 
1923-33 
101 BIRTHS 

ENTIRE 

SER'VICE 
1658 BIRTHS 

CLINIC 

1210 BIRTHS 

NONCLINIC 
448 BIRTHS 


NO. 

% 

NO. 

% 

NO. 

% 

NO, 

% 

Stillbirths 


1 







Full term 

3 

2.98 ! 

18 

1.85 

15 

1.23 

3 

0.67 

Premature 

0 

0 j 

48 

2.89 

22 

1.81 

26 

5.80 

Miscarriages 

G 

5.95 

63 

3.79 

22 

1.81 

41 

9.15 

Total fetal mortality (full 

3 

2.98 

66 

4.74 

37 

3.04 

29 

6.47 

term and premature) 



1 






Total stillbirths 

9 

i 8.91 

1 

132 

8.71 

62 

5.09 

70 

15.62 

Neonatal mortality 









Full term 

0 

0 

26 

1.56 

18 

1.48 

8 

1.78 

Premature 


I 6.93 

34 

2.05 

20 

1.65 

14 

3.12 

Previable 

HI 

0 

23 

1.39 

6 

0.49 

17 

1.40 

Total neonatal mortality (full 

HI 

6.93 

60 

3.60 

38 

3.13 

22 

4.90 

term and premature) 

HI 







Fetal and neonatal mortality 
(full term and premature) 

D 

9.90 

126 

1 

8.35 

75 

6.17 

51 

11.37 

Total infant mortality 

16 



12.96 



EH 



In analyzing tlie figures of fetal and neonatal mortality in Table II, 
we note that, while stillbirths at term were 60 per cent greater in the 
twelve- to fifteen-year group than in the entire obstetric service for 
1932, premature stillbirths did not occur in the young group, while 
in the entire service there were 48 of 1,658 cases, or 2.89 per cent. 
These were mainly nonclinic emergency cases, 26 of 448 total cases, 
or 5.8 per cent. Miscarriages were 32 per cent more numerous in the 
young group than in the general service, the ratio being 5.95 per cent 
to 3.79 per cent. It will be seen that, of the nonclinic emergency cases, 
9.15 per cent "were delivered of miscarriages, while there were only 
1.81 per cent miscarriages among the regular clinic eases. Total still- 
births were practically the same in both groups, 8.91 per cent for the 
young group and 8.71 per cent for the service. The regular clinic 
group, however, yielded 5.09 per cent stillbirths of the 1,210 births, 
•while the nonclinic emergency group showed a stillbirth mortality of 
15.62 per cent of 448 births. 

The neonatal mortality for the young group was 6.93 per cent, all 
•premature. This was three and a half times as high as the percentage 
of premature neonatal deaths for the entire obstetric service. The 
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figure was four and a half times that recorded for the regular clinic 
group, but only two and a half times higher than in the nonclinic 
emergency group. 

Total infant mortality, including fetal mortality, miscarriages, and 
neonatal deaths, was 15.84: per cent for the young group, as contrasted 
with a mortality of 12.96 per cent for the entire service. For clinic 
cases, the percentage of infant mortality in the whole service Avas 8.71 
per cent, and for nonclinic emergency cases, 22.92 per cent. 

The 'Wassermann or Kahn test Avas made a routine part of the ob- 
stetric serAuce in 1928. Of the 93 ho.spital deliveries in the young 
group, there is a report for 58 cases. With 1-, 2-, 3-, or 4-plus reac- 
tions regarded as positive, the percentage for the young group Avas 
8.62 per cent, AAdiile the Avhole service jnelded 309 positive reactions 
from 1,784 cases tested, or 17.32 per cent. 


Table III. Presextatio.n's 


12-15 AmAlt GBOUr 

1928-32 

entire obstetric SERA’ICE 

1932 

Total babies 

9-1 

Total babies 1G58 

(including one twin 
pregnancy) 



Ycrtc.x 

92.55% 

Vertex 93.10% 

L.O.A. 

o7 


L.O.T. 

1 


L.O.P. 

1 


K.O.A. 

21 


R.O.T. 

O 


P.O.P. 

o 


Brcecb 

.5.32% 

Breech 0.09% 

P..S.A. 

3 


R.S.P. 

1 


L.S.A. 

1 


L.S.P. 

0 


Undotennined 

*1 




Table IV. 

State or Pelvis 


12-15 AmAR. GROUT 

1923-33 

ENTIRE OBSTETRIC SERVICE 

1932 

Total cases 

93 

I’otal casc.s 

1G5S 

Ample 

82.75% 

Ample 

87.5%,. 

Deformed 

17.25% 

Deformed 

12.5% 


Antepax-tiim complications for the tAvelve- to fifteen-year group 
totaled 16, or 17.22 per cent, Avhile the total for the entire obstetric 
service for 1932 Avas 314 of 1.805 admissions, or 17.39 per cent. 

The percentage of intrapartum complications in the tAvelve- to 
fifteen-year group Avas 13.9S per cent, or 12 of 93 cases. For the Avhole 
obstetric .ser\‘ice in 1.0.32, tlie incidence of intrapartum complications 
AA'as 39.32 per cent, or 321 of 1,658 eases. 
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The operatiYe incidence in the twelve- to fifteen-year group was 
practically the same as in the entire service for 1932. In the young 
group there were 87.2 per cent spontaneous and 12.8 per cent operative 
deliveries; for the service the figures are 87.5 per cent spontaneous 
and 12.5 per cent operative deliveries. These figures exclude episioto- 
mies performed in both groups. 

Table V. Condition of Perineum 


12-15 YEAR GROUP 
1923-33 


ENTIRE OBSTETRIC SERVICE 

1932 

Total cases 

93 

Total cases 

1658 

Intact 

67.74% 

Intact 

80.75% 

First deg. lacer. 

24.73% 

First deg. lacer. 

14.90% 

Second deg. lacer. 

6.45% 

Second deg. lacer. 

4.34% 

Third deg. lacer. 

0.0 

Third deg. lacer. 

0.06% 

Episiotomies 

9.74% 

Episiotomies 

6.80% 


The incidence of postpartum complications in the young group was 
23, or 24.7 per cent ; and in the whole service, 23.5 per cent. 

The incidence of morbiditj’’ in the young group was high. The guide 
used was the presence of a temperature of 100.4° F. for two days, ex- 
clusive of the first day. The I'atio of morbidity was 21 cases in 93, 
or 22.6 per cent. The incidence of morbidity for the entire service in 
1932 was 10.2 per cent of 1,658 cases. 

For the young group, the fetal complications totaled 5, or 5.3 per 
cent of 94 infants. They included one case of spina bifida, one ease of 
hallux valgus, and three eases of fetal distress. 

In Table VI we have compared mortality rates for the twelve- to 
fifteen-year group with those for the entire service during 1932, di- 
vided into clinic and nonclinic cases. The maternal mortality per 
10,000 livebirths has also been indicated. The figures in Table VI are 


Table YI. Maternal Mortality 



CASES 

DEATHS 

NUMBEFt 

OF 

LIVE 

BIRTHS 

TOTAL 

1 

•puerperal 

NON- 

PUERPERAL 

PER 

10,000 

LIVE 

births 

NO. 

% 

NO. 

% 

NO. 

% 

12-15 year group. 










1923-33 










Delivered in hos- 

93 

3 

3.2 

3 

3.2 

0 

0.0 

345 

87 

pital 



1 






1 

Not delivered in 

7 

0 

i 0.0 

0 

0.0 

0 

0.0 

0 

5 

hospital 










Totals 

100 

3 

3.0 

3 


0 

0.0 

326 

.92 

Entire obstetric i 










service, 1932 










.Clinic cases 

1331 

12 

0.9 

9 

0.67 

3 

0.22 

104 

1141 

Nonclinic cases 

474 

8 

1.6 

! 0 

1.26 

2 

0.42 

206 

378 

Totals 

1805 


mm 

15 

0.83 

5 

0.27 

131 

1519 
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in agreement with the findmgs of the Department of Labor for thir- 
teen states in 1927, and for those states and two others in 1928. Their 
maternal mortality statistics are as follows: for colored females, 109 
per 10,000 livebirths; for all females under fifteen, 161 per 10,000 
livebirtbs,* for colored females under fifteen, 235 for 10,000 livebirths.^ 

As mentioned previously, there were seven patients who were de- 
livered by othei's outside the liospital and brought there for post- 
partum care. These patients were aU fifteen years of age. The puer- 
perium was uneventful in tivo, parametritis occurred in one, morbiditj" 
in three, and cardiac complications in one. There were no maternal 
deaths in this group. The infant mortality is given in Table I. 

The following are the case histories of tlie three patients who died 
postpartum. All were hospital deliveries. 

Ivl. S., a iitteen-year-old primiparous vliitc female, vas admitted to the obstetric 
service as a Boncliaie emergenej* case en. April 4, 1926. Labor had begun five hours 
and forty minutes before admission. When the patient vas admitted, the fetal 
head -was on the perineum. Ten minutes after admission, she was delivered of a 
normal child from an L.O.A. position; the child weighed 7 pounds, 14 ounces. The 
patient sustained a first-degree laceration of the perineum. Condition following 
delivery was good. 

On admission, temperature was 100“ F., and pulse 76. Urine was negative. 
Temperature was flat until the second day, wlicn it suddenly rose to 101“ P.; it 
reached 103° P. on the third day, and 104.4° F. on the fifth day, following which it 
dropped to normal and remained so until the seventh day. On that day the urine 
showed hyaline casts, a few leucocytes, and acetone, but no diacctic acid. 

On the eighth day the temperature rose to 105.2“ F. Blood culture on the same 
day revealed seven colonies of hemolytic streptococci per cubic centimeter, and on 
the ninth day 70 colonies of hemolytic streptococci per cubic centimeter within ten 
hours. Tlie blood count on the tenth day showed 6,200 white cells, of which 70 per 
cent were pohmorphonuclear leucocytes, and .30 per cent lymphocytes. On the 
eleventh day postpartum, blood culture showed 9S colonics of hemolytic streptococci 
per cubic centimeter witiiin twenty-four hours. 

The patient’s temperature continued vciy high, and, despite three blood trans- 
fusions and continued stimulation, it rose to 107. S° F. on the thirteenth day post- 
partum, when the patient died. 

Diagnosis: Septicemia {Streptococcus hcmolyticiis) and terminal bronchopneu- 
monia. 

E. S., a fifteen-year-old primiparous colored female, was admitted to the Obstetric 
Service of Harlem Hospital at S:30 A.M. on March 7, 1925, as a nonclinic emergency 
case. The patient had been in labor for twelve hours iwior to admission. Half .an 
hour after admission, the patient was delivered spontaneously of a male child weigh- 
ing 5 pounds, 8 ounces. She sustained a first-degree laceration of the perineum. 

On admission, temperature and pulse were normal. On the third day postpartum, 
temperature suddenly rose to 103° P., and pulse to 140. Temperature continued 
between 103° F- and 105° P. until the twelfth d.ay, when it dropped to 101.0° F., 
pulse. 320. 

On the fifth day postpartum, the patient began complaining of cough. The next 
day there was exquisite tenderness in both lower quadrants .and foul lochia. Ynginnl 
examination revealed induration of both forniccs, tenderness, and heat in the I'appna. 
Parametritis was diagnosed on the tenth day. On the twelfth day a diagnosis of 
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bronchopneumonia was made by the pneumonia service. After lapsing into uncon- 
sciousness, the patient died at 5 :10 a.m. on March 19, twelve days postpartum. 

Diagnosis: Bilateral parametritis and terminal bronchopneumonia. 

M. B., a fifteen-year-old, .single, primiparous, colored girl, was admitted to, the 
Obstetric Service of Harlem Hospital on Jan. 8, 1931, at 8:35 p.m., with a history 
of having been in labor for forty-nine hours and thirty-five minutes. Pains were 
occurring every five minutes. The membranes had ruptured an hour before admission. 

The patient had received adequate prenatal care. She had registered at the 
prenatal clinic on Sept. 4, 1930, and had made six antepartum visits in all. Her 
family, personal, and medical liistories were all negative. The Wassermann reaction 
was likewise negative. The abnormal findings were breech presentation, umbilical 
hernia, and a general!}' contracted pelvis. 

On admission, blood pressure was 110/54, temperature 99° F., pulse 88, respiration 
22, fetal heart 150. The presenting parts were unengaged. Bectal examination 
revealed two and one-half fingers’ dilatation of the cervix; no vaginal examination 
w-as made. 

Approximately four hours after admission, the patient was delivered spontaneously 
of a living female child, weighing 6 pound.s, 1 ounce. The second stage of labor 
lasted thirty-four minutes. There was a first-degree laceration of the perineum, 
which w’as sutured with one suture of Ho. 1 chromic catgut. The third stage of 
labor was prolonged, and the placenta was expressed one hour and tw'enty-four min- 
utes after delivery. Hemorrhage was slight. The patient was given 1 c.c. of 
pituitrin at the end of the third stage. 

On the third day postpartum, January 12, the patient began to complain of 
abdominal pain and vomiting. She vomited a huge amount of green fluid. The 
uterus was one finger below the umbilicus and very tender. The abdomen was 
markedly distended, with tenderness and rigidity over both lower quadrants. A 
diagnosis of parametritis and pelvic peritonitis was made. Temperature w’as 103° F., 
pulse 120, respiration 28, and blood culture negative. Abdominal puncture, made 
to rule out the possibility of pneuraococcic peritonitis, showed streptococcus forma- 
tion. Lung findings were negative. The patient was very toxemic. 

Vaginal examination on the ninth day revealed a dry mucous membrane and a 
relaxed perineum; the external os and the internal os each admitted the tip of a 
finger. The uterus was four fingers above the symphysis pubis. The abdomen' was 
distended, and there were marked tenderness and rigidity over the umbilicus. TJrine 
was negative. Blood count taken on the ninth day showed white blood corpuscles 
19,400, polymorphonuclear leucocytes 82 per cent, lymphocytes 17 per cent, and 
transitionals 1 per cent. 

On the tenth day postpartum the pulse ranged between 110 and ICO. Temperature 
fluctuated between 100.2° F., and 105° F. Despite blood transfusions, clysis, and 
stimulation, the patient died on the eleventh day postpartum. 

Diagnosis : Puerperal sepsis. 

StTMMARY AND CONCLUSIONS 

1. The ratio o£ births in the age gro'up twelve to fifteen years in 
the years 1923-1933 to all births at Harlem Hospital, proved slightly 
higher than the ratio shown in the stati.stics of the Census Bureau for 
1927. The incidence of primiparity for the j'oung group was two and 
a half times that of the entire service at tlie Hospital, wliich, consider- 
ing the age limits, is entirely logical. 
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2. The percentage of stillbirths at term was 60 per cent higher in 
the young group than in the whole service for 1932, and miscarriages 
were 32 per cent more numerous in the young group. However, pre- 
mature stillbirths were nonexistent in the young group, and therefore 
the percentage of total stillbirths was practically the same in both 
groups. The percentage of neonatal deaths in the twelve- to fifteen- 
year group Avas three and one-half times as high as the figures for the 
Avhole ser%dce. 

3. In the young group, birth Aveights of infants Avere half a pound 
less, on the average, than in the service proper for primiparas. 

4. Positive Wassermann or Kahn reactions Avere half as frequent in 
the young group as in the genei*al service. EAudently sj’philis is ac- 
quired bj’' the female later in life. 

5. The ratio of A-ertex to breech presentations was practically the 
same in both groups. The percentage of ample pelves in the young 
group Avas lower, hoAvever, the ratio being 82.75 per cent to 87.50 per 
cent. The percentage of lacerated perineums was also definitely higher, 
due to the 99 per cent primiparas in the young group. 

6. While antepartum complications were practically the same in both 
groups, intrapartum complications Avere 4.0 per cent loAver in the twelve- 
to fifteen-year group. The operatiAm incidence Avas the same for both 
groups. Postpartum complications Avere a trifle higher in the young 
group, 

7. ]\Iorbidity Avas more than tAAUce as high in the young group as in 
the entire service. This is a disquieting factor and shows less fitness 
for pregnancy in the young group (as might be expected from the age 
limits tAvelve to fifteen) than is iiossessed by the older group in the 
seiwice. 

8. In comparing maternal mortality in the young group with mater- 
nal mortality in the entire sei’A'ice for 1932, it should be remembered 
that the ratio of patients Avas 100 to 1,805. On the basis of these fig- 
ures, the mortality of the young group Avas three times that of the 
general service. In addition, all deaths in the young group Avere in 
the acute emergency caseh. 

9. It should be noted that all three deaths in the youug group fol- 
loAved spontaneous deliveries, and that there Avere no postoperati\'e 
deaths. 

10. The importance of prenatal care should also be noted, for tAvo of 
the three patients avIio died postpartum received no antepartum care. 
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TREATMENT OF THE PERSISTENT OCCIPITOPOSTERIOR 
POSITION BY 180 DEGREE MANUAL ROTATION 
OP THE OCCIPUT 

Samuel S. Rosenpeld, M.D., P.A.C.S., New York, N. Y. 

I T IS only too wgU knovai to those who practice obstetrics that the 
persistent occiput posterior and to a lesser degree the persistent oc- 
ciput transverse are very frequent causes of maternal exhaustion, fetal 
embarrassment and delayed delivery. 

The incidence of posterior position is given as less than 1 per cent by 
Tweedy^ in 13,511 deliveries, while Williams- reports 11.3 per cent in 
5,000 cases. In 2,365 eases Piper® found an incidence of 17.1 per cent, 
which also included occiput transverse positions. At the Philadelphia 
Lying-In Hospital, Piper noted an incidence of 29 per cent. 

If all patients were examined by experienced attending obstetricians 
at the onset of labor instead of by internes, the figures quoted in the 
preceding paragraph would undoubtedly be found far too low. Per- 
centages for the incidence of the posterior and transverse positions at 
the commencement of labor will have to be enormously increased since 
the thorough anatomic researches by Caldwell, Moloy and D’Esopo.'* 
They have proved by x-ray that the great majority of labors begin 
as occiput posterior or occiput transverse. 

It is probable that in the vast majority of eases, the occiput, at the 
commencement of labor, is either transverse or posterior. In most of 
these patients anterior rotation takes place and delivery is spontaneous. 
Interference is necessary only in those cases where anterior rotation 
fails to take place and where the occiput persists in remaining either 
posterior or transverse. 

In a small percentage of cases the occiput is delivered posteriorly. 
In these eases birth is either spontaneous or is effected by forceps. There . 
are several methods of coping with or correcting these positions. Most 
of them are efficient and not very hard to master. 

Since these cases are very likely to be long and drawn out, practically 
all authorities are agreed that watchful waiting and some sort of an- 
algesia is the proper treatment for the first stage of these labors. During 
this stage some advise that the patient lie on that side toward which the 
fetal back is directed, thereby favoring anterior rotation. Some claim 
good results ^vith tight abdominal binders. 

After the cervix is fully dilated or fully dilatable various means arc 
employed to hasten or effect delivery, by inteimal podalic version, the 
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Scanzoni or the modified Scanzoni maueiiA'er. The Kjellaud and, to a 
lesser degree, the Barton forceps are used liy some, especially in per- 
sistent transverse positions. j\Ianual rotation of the head has been found 
successful by a few and some textbooks recommend it. 

The Pomeroy maneuver was introduced by the late Ralph Pomeroy 
of Brooklyn. Unfortunately, he never published the procedure. The 
only reference in the literature to the Pomeroy maneuver is a paper 
entitled “The Pomeroy hlaneuvcr in the Treatment of the Persistent 
Occipitoposterior Position,” by Aranow.'^ 

The Pomeroj' maneuver consists in rotating the posterior fetal shoul- 
der. The rest of the fetus follows this rotation. In order to prevent 
the head from rotating back again to its original position, he advised 
and practiced overcorrection, i.e., from R.O.P. to L.O.A. and from L.O.P. 
to R.O.A. The transverse positions are similarly overcorrected, i.e., 
R.O.T to L.O.A. and L.O.T. to R.O.A, This rotation can be performed 
as soon as the cervix is sufficiently dilated to admit the whole hand. 
Tt^vas Pomeroy’s custom to perform anterior rotation and then leave the 
case to nature. 

Pomeroy and Aranow report excellent results from this procedure. 
I have personallj' performed the Pomeroy maneuver many times and I 
can attest to its efficacy. 

After some experience with rotation I found that it was not ncces- 
saiy to rotate the shoulder; that the rotation of the head alone would 
safely effect the change from a posterior or transverse position to an 
anterior. The best resulis, however, arc obtained when rotation of the 
head is done by minutely following the technic as worked out by Poni- 
cro,y in his shoulder rotation. I have tried rotat ion by ordinary methods 
and found that it, is far inferior to the Pomeroy method. IManual rota- 
tion of the head when performed in a manner similar to Pomero3’’’s 
.shoulder method will immcasurabl.v facilitate rotation and will greatlj’’ 
lessen the complications and dangers of the persistent occiput posterior 
and transvci-sc positions. 


TECHNIC 

Unless there is an cmcrgone.v no interference is practiced until the 
cervix is fully dilated. If, after full dilatation, dcliverv is deemed ad- 
visable, the patient is anesthetized, preferably with ether, and placed in 
the lithotomy position. The bladder is emptied by catheter and the 
perineum is “ironed out” with tincture of green soap. 

In R.O.P. and in R.O.T, the operator faces the patient’s right thigh, 
bends both knees as much as is neccssar.v, aiul acutely bends his ])ody at 
the waist .sharph' to the left. lie then in.^ciis his whole riglil hand into 
the vagina and the forearm is pronated so that the thumb is below and 
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posteriol’ and the other four fingers above and anterior to the fetal 
head. The operator then slowly assumes the erect posture and as he 
does so ho supinates his forearm thus forcing the occiput to rotate 180 
degrees in the ease of occiput posterior and in either case converting the 
position into an L.O.A, 



Fig. 1. — Showing: arst position of operator in effecting rotation. 


In L.O.P. and in L.O.T. the operator faces the patient’s left thigh, 
bends his Imees as above, and acutely bends his body at the waist to the 
right. He inserts his whole left hand into the vagina and proceeds as 
above described, rotating the head into the R.O.A. position as he 
straightens his body and supinates his forearm. 

After completion of the rotation, which rarely takes more than half 
a minute, a nurse or an assistant exerts pressure on the fundus until 
the forceps are applied. While advisable, this procedure is not essen- 
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tial. I have frequently performed rotation where no assistant or nurse 
was available, fundal pressure was not employed, and the head rarely 
rotated back to either its former or the corresponding anterior position. 
Should the liead rotate back to or towai’d its former position, the ma- 
neuver is simply repeated. A cephalic application of the type of forceps 
to which the operator is accustomed is then made and delivery effected 
in the usual manner. 

The contraindications to this procedure are apjireciable contractions 
of pelvis and disproportion. In eases of this sort whore vaginal de- 
livery is considered reasonabl)* possible I prefer internal podalic version. 



FIs:. 2. — Showins socoml popitlon. 


1 have frequently disiilaced the head rather high while performing the 
maneuver, but .since I perform rotation only in fairly normal pelves 
I found that this high displacement made very little difference in the 
delivery. ^Vhercas I would under no circumstances ap})ly high forceps 
in contracted pelves, I do not hesitate to do so in these cases. In some 
of these cases where the head Avas unduly disjdaced I jierformed podalic 
vei'sion from choice and not of necessity. 

I have delivered 14G patients by this modified Pomeroy technic. 1 
never failed to effect rotation. However, in a few cases, because of 
di.sproportion, I was unable to deliver In' forceps after rotation. These 
jiatients 1 delivered by podalic vciuion. These latter eases are not in- 
cluded among the 146 in this report. 
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Tabulation op Cases 


PARA 0 

PARA I 

PARA II 

PARA m 

113 ■ 

22 

9 

2 

R.O.P. 

R.O.T. 

L.O.P. 

L.O.T. 

95 

8 

37 

6 


In one case the patient was allowed to deliver spontaneously after 
completion of the rotation. Two cases were delivered as posterior. 

In six cases I was called after the attendants had unsuccessfully at- 
tempted delivery with forceps. In every case delivery was either easy 
or fairly easy after rotation. There were no maternal deatlis. 

There were three fetal deaths. In two of these cases I could hear no 
heart sounds when the famil 3 - doctor called me to deliver the patients. 
In one case the labor had lasted four daj’-s, and in the other case labor 
had lasted over two days, and the doctor had made several attempts on 
different occasions to effect dclivciy with forceps. The third case was 
also one of prolonged labor, and the familj'- doctor liad unsucce.ssfull 3 " 
tried forceps deliveiy at the patient’s home. The baby lived for one daj’" 
after delivery. Deatli was in all probability due to cerebral hemorrhage. 
No autopsy could be obtained. 

There were four cases of Erb’s palsy. Thej’- were all of the mild 
variety and cleared up in a short time. 

CONCLUSION 

The 180 degree manual rotation of the occiput is one of the mo.st ef- 
ficient if not the most efficient method of treating persistent occipito- 
posterior or transverse positions. 
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Ito, Sh.: Mastitis and Puerperal Psychosis, .Tap. J. Obst. & Gynec. 17: 373, 1934. 

Ito maintains that infection due to trauma during delivery often leads to puerperal 
psychosis. Other causes of puerperal psychosis are intense pruritus, carbuncles, 
mastitis, pneumonia, etc. The occurrence of puerperal psychosis following mastitis 
is rare and the author reports such a case. The psychosis disappeared shortly after 
the abscess was incised and drained. The patient has remained well. The most im- 
portant immediate cause of the psychosis was the bacterial toxin from the breast 
abscess. Contributing factors were individual predisposition, the puerperium and 
fear, also pain and fever associated with the mastitis. 


J. P. Greeniiill. 



THE RESULTS OF TREATMENT OP BENIGN LESIONS OF THE 

CERVIX UTERI 


Pendleton Tompkins, M.D., Philadelphia, Pa. 

(From the G-yn^ccan Hospital Institute of Gynecologic llcscarcli, and the 
Department of Gynecology, University of Fcnnsylvania) 

T he results of treatment of non-neoiilastic diseases of the cenlx uteri 
in the Hospital of the University of Pennsylvania are reported in this 
paper. The study is confined to three topics: relief of leueorrhea, 

(2) conception subsequent to cervical repaii*, and (3) incidence of car- 
cinoma following repair. 


SOURCE OP DATA 

About IS per cent of the patients admitted to the Hospital Service 
of the Department of Gynecology between 1899 and 1934 received treat- 
ment for cervical lesions. Of the 4,050 patients so treated, IS per cent 
(741 patients) had malignant, and 82 per cent (3,309 patients), benign 
diseases of the cervix. The patients treated for carcinoma of the cervix 
have been reported upon by Norris'^ and by Keene and Ivimbrough.“ 
The present study of the benign lesions is based upon information gath- 
ered pailly by follow-up examination but largely from questionnaires re- 
turned by GOO patients treated for cervical diseases in the twenty years 
from 1914 to 1934. Thirty -three per cent of 1,800 questionnaires were 
answered. (Tins is the usual return for questionnaire studies on this 
subject; Rawls^ 30 per cent, Leonard^ 32 per cent, Bullard® 38 per cent.) 
Of the 600 answers, 58 per cent were from ward and 42 per cent from 
private patients. The approximate proportions of all patients admitted 
to the department are 65 per cent Avard and 35 per cent private. The 
files of the depaifment contain recent information on eleven additional 
patients, making a total of 611 patients traced. The average age of the 
patients when treated was thirty-nine years, and when traced by ques- 
tionnaire forty-seven yeans, making the average period of foliow-up 
eight years. 

runrosE or tkeat-mext 

The pui'pose of treament of the cervix Avas (1) relief of altnormal 
discharge, (2) eradication of cendcal infection, (3) anatomic resloni- 
tion of the cerAux. An additional consideration Avas tlic cxtirjiation of 
potentially malignant tissue. The prophylactic effect of cervical sur- 
gery against subsequent carcinoma is of especial intere.'^t, as Avill aj»- 
pear bcloAA-, Ti-eatmcnt of the cervix Avas not undertaken for tlic pur- 


3C9 


370 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


pose of relieving backache, abdominal pain, or dysmenorrhea (except 
that due to cervical obstruction). No patient in the present series who 
received treatment of the cervix alone was relieved of backache or ab- 
dominal pain. This observation supports Fulkerson’s® opinion that 
uncomplicated cervicitis does not cause backache. 

INDICATIONS FOR EACH TYPE OF TREATMENT 

Since all the patients were admitted to the hospital, it was possible 
to undertake any operative treatment of the cervix which was indicated. 
Minor degrees of erosion, endocervicitis, and cystic cer\acitis were treated 
by cauterization, usually under anesthesia. Occasionally, to save time in 
a case requiring extensive abdominal surgery, the cervix was treated 
by cauterization rather than by a more time-consuming method which 
might otherwise have been preferable. 

Cervices presenting marked anatomic defects such as deep laceration 
and eversion, extensive endocervicitis or cystic changes, were treated 
by Sturmdorf ’s operation or by amputation. In recent years the Sturm- 
dorf stitch has been used for covering the stump after amputation. 

In general the operation of choice was that which promised to eradicate 
infection and to restore the cervical contours most effectively. The ef- 
fect upon subsequent childbirth was a secondary consideration, for it was 
believed that the principal problem was improvement of an existing con- 
dition rather than provision for a future contingency. However, in 
treating patients in the childbearing age a minimum of cervical tissue 
was removed. In older women more extensive excision was practiced. 

The 611 patients included in this study were operated upon by one 
of a staff of six men formerly headed by, and stiU influenced by. Dr. John 
G. Clark. Adherence to his principles has maintained in the present 
staff an exceptionally uniform system of treatment of cervical lesions, 
which may account, in part, for the uniformity of the results obtained. 

EFFECTHTiNESS OP VARIOUS METHODS IN THE TREATIMENT OF LEUCORRHEA 

By following up 171 patients treated in this clinic, Payne^ found that 
all methods of treatment (cauterization, trachelorrhaphy, Sturmdorf op- 
eration and amputation) gave approximately tlie same percentage of 
relief from leucorrhea when the choice of treatment was governed by 
the considerations outbned above. He concluded that effective treat- 
ment of leucorrhea depends mainly upon the selection of a type of 
treatment appi’opriatc to the indmdual case. Surgical judgment seemed 
to him of greater importance than surgical technic. The present study 
of 611 patients (including Pajme’s) supports his beliefs. Each of the 
four methods studied gave relief in approximately 84 per cent of pa 
tients so treated (Table I). 



TOMPKINS: BENIGN LESIONS OP CERVIX ETERI 




Tabl-e I. Comparison of Kesults of Different Treatments for Leucorrhea 
(Hospital of the University of Pennsylvania) 



total 

TOTAT, 

CURED 

CURED 

IMPKOYKD 

NOT 


1 

PATIENTS j 

PER cent! 

OR 

IMPROVED 

i.mproat;d 

Cauterization 

185 

100 

8G% 

80%, 

6% 

14% 

Tracliclorrhapliy 

90 

100 

83% 

70% 

13% 

17% 

Stnrmlorf 

135 

100 

S4Vf' 

80% 

4% 

16% 

Amputation 

48 

100 

S.-.% 

83% 

2% 

157r 

Pinal results from all 
methods of treatmentj 

458** 

100 

84% 

78% 

0% 

16% 


’None of these patients received pj'nccoIoBic treatment, ^or conceived durinpr tlic 
period of follow-up. 


It tvill be noted tliat trachelorrhaphy gave the lowest percentage of 
campl-cic cures, as might bo expected of a procedure which does not re- 
move all the infected endoccrvix. INIoreovor, 1raehclorrha]ihy Avas the 
slowest treatment in effecting cure (Table II). 


TAni,E II. Interval Between Treatment for Leecqrrhea and Ci're 
(Hospital of the U.^iat-rsity of Pennsylv.vnia)* 



TOTAL 

j INTEP.VAL IN -MONTHS 


patients 

PER CENT 

0-1 , 

2-.3 

4-11 

j 12 A. NT) 
j OVER 

Cauterization of the 
cervix 

98 


43%, : 

35%, 

11% 

1 

11% 

Traclielorrhapiiy 

41 

100 

32%c 1 

27%, j 

21% j 

20% 

Sturnulorf operation 

03 

1 100 

4S% I 

30% 1 

11 % I 

11%, 

Amputation of the cervix | 


100 

35% 1 

35% j 

13% 1 

17% 

All treatments 1 

Si 

100 

42%. 1 

32% 1 

13% 1 

! 13%. 


•It Mdll be noted tlmt of those patients Avho v.'ere completely cured of leucorrhea. 
In Uiree months, 7S per cent were cured by the cautcr.v, 7S per cent by Sturmdorf, and 
70 per cent by amputation but tliat, in the same period, trachelorrhaphy had accom- 
plislicd a cure in only .'50 per cent. 


RESULTS IN THE TOEATAUINT OF LEUCORRHEA 

Leucorrhea Avas present in 85 per cent of our 611 jiatients avIio re- 
quired treatment of the cervix. (It Avas present in 74 ])er cent of 
Pulkei'sonV series, SO per cent of SoA-ak’s,’’ and 85 per cent of Leon- 
ard V) 

PajmeV studies in 1929 showed that approximately 96 per cent of 
171 patients Avho had been treated for leucorrhea in thi.s clinic Avere 
cuiTd or improved. His folloAv-up period Avns one to fiA'c yeans, and 
the Te.sults he reported Avere as good a.s 1ho.«c yiublished elsewhere. The 
present serie.s sIioavs 84 per cent of ytatients cured or improved. This 
percentage of relief of leucorrhea, Avliieh is lower than Payiur.s or most 
other authoi-s* (Table HI) may be accounted for by the longer period 
of follow-up in the prc.sent series (one to twenty years). During that 
period the early good re.sults may Ilta-c been modified liy infection fgon- 
ocoee.us, t rieliomona^ vaginalis), cbiUIbirth. prolapsus uteri, subsequent 
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operation, etc. Allowance has been made for these factors when known. 
Although approximately 15 per cent of patients who were treated for 
leucorrhea were not improved, tliis does not necessarily indicate a poor 
anatomic result, for Fulkerson® found that 14 per cent of patients 
whose cervices had healed satisfactorily after repair still complained of 
leucorrhea. 

Data from the present series are not available for a study of the 
causes of failure to cure leucorrhea. 

T.\ble III. Results op Treatment for Leucorrhea 



NUilBER 

TOTAL 





AUTHOR 

OF 

CURED 


PER 

CENT 


PATIENTS 

OR 



NOT • 



TREATED 

IMPROVED 

CURED 

IMPROVED j 

IMPROVED 

TOTAL 


Antiseptics and Caustics 


- 


PulkersoRG 

1 423 

1 82% 

) 12 

1 70 

1 18 

1 100 


Cauterization of 

the Cervix 



Fulkersonc (no anesthetic 

524 

98% 

74 

24 

2 

100 

used) 







Matthewso (no anesthetic 

22G 

100% 


20 


100 

used) 







Matthewao (anesthetic 

55 

84% 

1 

33 

1 16 

100 

used) 






Tompkins*' (anesthetic 

185 

86% 


6 

14 

100 

usually used) 



1 

1 

1 




Tracli elorrhaphy 


Bullards 

50 

74% 

— 

— 

— 

- 

Rawlss (cervical repair 

66 

83% 

44 

39 

17 

100 

only) 







Eawlss (cervical and va- 

35 

72% 

34 

38 

28 

100 

ginal repair) 







Leonard^ 

33 

84% 

42 

42 

16 

100 

Tompkins* 

90 

83% 

70 

13 

17 

100 

Sturmdorf Operation 

Bullard® 

53 

92% 

— 

- 


— 

Burnsio 

92 

97% 

- 

- 


— 

Wolfeii 

130 

97% 

79 

18 

3 

i i^l 

Sovaks 

75 

93% 

88 

5 

7 

J 

Matthewsis 

200 

92% 

64 

28 

8 

2 ^B 

Matthews® 

70 

93% 

70 

23 

7 

^B S 

Tompkins* 

135 

84% 

80 

4 

16 



Amputation of the Cervix 


Bullard® (high amputa- ; 

39 

100% 

- 

— 

— 

— 

tion) 

Bullard® (low amputa- ! 

99 

88% 1 

- 

- 

- 

- 

tion) 

Leonard^ ® 

109 

93% 

63 

30 

7 

100 

Bawls® (amputation 

128 

92% 

61 


8 

100 

only) 

Bawls® (amputation and 

77 

90% 

57 

33 

10 

100 

vaginal repair) 
Tompkins* 

48 

85% 

83 

2 

15 

100 


•Data assembled for present reports 
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CONCEPTION SUBSEQUENT TO TREATMENT OF THE CERVIX 

It is tlie opinion of some gynecologists tliat conception is less likely to 
follow amputation than otiier eeiwieal operations (Tal)lc lY). In onr 
series approximately two-thirds of all patients avIio were likely to con- 
ceive did so regardless of tlic type of treatment of tlic cervix (Table V). 


Tarlb rv. Percentage of Prescmabey Fertiee Women Who Conceived Scuse- 
QUENT TO Treatment of the Cervix 


AUTHOR 

I.EONARD 

RAWIiS ' 

SOVAK i 

BURN.S 

Lcngtti of follow-up 

1-20 YEARS ! 

1-5 YEARS 

2-3 YEARS ! 

2 YEARS 

Number of presumably fertile 

i 




women 

101 

140 

;')4 ! 

05 

Truchelorrliaphy 

38% 

-12% 



Fjturmdorf operation 

— 

- 

j cc% 

22% 

Amputation of the cervix 

20% 

28% 

1 ^ 

- 


Taree V. Pregnancy Subseqeent to Cervicae Treatment of 250 Women* Who 
Had Previousey Borne Ciiiedren (Hosfitae of the 
Universitv of Pennsyevania) 



TOTAE 

NOT 

I'REGNANT 

.SUB- 

SEQUENTEY 

rilEGNANT 

.SUB- 

SEQtrENTEY 

I'ATIENTS 

I>ER CENT 

Cauterization of the cervi.x 

75 

100 

37% 

039?7 

Tracholorrliapliy 

so 

100 

29% 

1 71% 

Sturmdorf operation 

83 

100 

287r 

1 72% 

Amputation of the cervix 

IS 

100 

39 

01% 

Pregnancy subsequent to all 

i 




treatments 

1 250 

100 

32% 

G8% 


•■Widows, dlvorvcos, woinon ovor forty, wooivn not iiionstniritinp rc-BuUirly, wnnii.'n 
treated by radium or suiTlcal sterilization, not included. 


^Yllen nnlliparous married women were considered, it was found that 
approximately half of those who received no ojicrative treatment except 
treatment of the cervix later conceived (Table YI), 

From the data available it is not pos.sible to determine whether cervical 
repairs, by producing steno.sis, decrease the chance of subsequent con- 


Tabi-e VI. Pregnancy Subsequent to Cervical Treatment or 25 Priesiemabey 
Fertiee* Married Wo.men Wno Had Never Been Prit.nant 
(IIosriTAL or THE IJni\t:rsity or Pennsyt.vania) 



1 

TOT.VIi 

TATI ENT .S 

1 NOTl’KEO- ■ 

NANT j ri-W!NA!;T 

SUIESEQUENTI-Y .^VB.SEQrENTEY 

Cauterization of the cervix 1 

oo 

9 ; 13 

Tnidiolorrlvaphy i 

1 

1 ■: 0 

Sturmdorf operation | 

r> 

I 1 : 1 

Total i 

1 2.5 i 

i 11 i 14 

j 

1 100 % ] 

i 44 % ! - 50 % 


•\Vulow.=, dlvorcro.K, women ovrr forty, women not men'MruntlrjR r*.?;ulor5y. woitKn 
treated by radium or surg1c.al Ftorlliz.atipn not inchid'il. 
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ception. In the first place, many patients do not submit to repairs un- 
til their families are completed. Further, many patients are advised 
not to bear children after a plastic repair; and a few in whom repairs 
have been extensive, are warned that future pregnancy should be ter- 
minated by cesarean section. Therefore, as Eawls^ pointed out, the vol- 
untary sterility of women tends to increase after repair of the ceiwix. 

The same faetors also infiuence the incidence of voluntary abortion 
and miscarriage among women' who become pregnant after repairs. 
Therefore we have made no attempt to study the effect of such treat- 
ment as regards predisposition to miscarriage. 

Eeliable information is not available for a study of dystocia and pre- 
mature labor subsequent to cervical I’epair in this series of patients. 

INCIDENCE OF CARCINOMA AFTER CERVICAL REPAIR 

In Studying the value of cauterization and other treatments of the 
cervix as prophylaxes against eai’cinoma, the closest scrutiny must be 


Table VII. Carcinoma Subsequent to Treatment op Benign Lesions op the 
Cervix (Hospital of the University op Pennsylvania) 



NUMBER 

OF 

' PATIENTS 

AVERAGE 
AGE WHEN 
TREATED 

AVERAGE 
AGE WHEN 
FOLLOWED 

UP 

AVERAGE 

FOLLOW-UP 

PERIOD 

SUB- 

SEQUENT 

CERVICAL 

CARCINOMA 

Cauterization 

228 

37.0 

43.0 

G.O years 

0 

Trachelorrhaphy 

IIG 

34.5 

44.5 

10.0 years 

1 

Trachelorrhaphy and light 
cauterization 

10 

1 

36.5 

43.5 

7.0 years 

0 

Sturmdorf operation 

180 

41.5 

49.0 

7.5 years 

1 

Amputation 

77 

44.5 

55.0 

10.5 years 

0 

Totals 

611 

39.0 

47.0 

8.0 years 

2 


This table is based upon a follow-up of Gil patieuts treated between 1914 and 
1934. Attempts to trace 1,200 additional patients treated in the same period were 
unsuccessful, but none of them is known to have developed carcinoma of the cervix. 
The Sturmdorf operation and cauterization were not regularly employed until after 
1920, which accoimts for the shorter follow-up period in groups treated by these 
methods. The table shows the tendency to use tlie Sturmdorf operation or amputa- 
tion in older patients. 

Brief abstracts of the histories of the two patients who developed carcinoma arc 
given; 

Case 1. — B., para iii, trachelorrhaphy at twenty years of age. No pathologic 
report on the tissue removed. Pelvic symptoms were relieved for twenty years. 
No pregnancy subsequent to cervical repair. At twenty-six a radical mastectomy was 
.performed for scirrhous carcinoma (histologic diagnosis) in the Hospital of the 
University of Peimsylvania (Surgical Records 62: No. 8528). At the age of forty, 
metrorrhagia developed. Stage III cancer of the cervix was discovered. Biopsy 
showed epidermoid carcinoma (Gynecologic No. 14192). 

Case 2. — S., para iii, Sturmdorf operation at thirty-three years of age for 
leucorrhea. Microscopic examination of tissue removed showed no carcinoma. No 
subsequent pregnancy. The leucorrhea was not relieved. Total hysterectomy at 
thirtweight years of age. No clinical evidence of carcinoma but routine histologic 
exam'ination of the uterus showed epidermoid carcinoma in the cervical portion 
(Gynecologic No. 22966). 
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focused upon the favorable statistics which liavc previously been pub- 
lished. Attention should be directed to the i)crcentagc of patients fol- 
lowed, the length of the follow-up, and the average age of the ])aticnls. 
In evaluating the accumulated statistics of several authors, the student 
must be certain that thei'C is no “overlapping” of tlic cases tabulated. 

In the present study questionnaires wcit mailed to 1,800 ]>atient.s 
treated in this clinic between 1914 and 1934 for benign lesions of the 
cervix. [Microscopic examination of the tissue removed by cervical re- 
pair did not show carcinoma in any instance. Six hundred patients 
were traced by questionnaire. In addition eleven patients have i-cccntly 
reported to the department. Two of these patients have, developed car- 
cinoma. of the cervix subsequent to cervical i-cpair (Table YII). It 
should be noted that most of the patients listed in Table YII have not 
recently been examined, so that it. is possible that some of them have 
cervical carcinoma at the present time without our Imowlcdge. 

SUMMARY 

1. Six liundred and eleven patients treated for bojiign cervical lesion.s 
at the Hospital of the University of Pennsylvania between 1914 and 1934 
M'erc traced. 

2. The methods of treatment were cauterization, trachelorrhaphy, 
Sturmdorf operation and amputation. The indications for each are out- 
lined. 

3. Each method gave relief of Icucorrhca in approximately So ))cr cent 
of cases. 

4. Trachelorrhaphy gave a lower percentage of com)fl(.lc chiv: of leu- 
corrhea and effected cure more slowly than other methods. 

5. Stati.stics from other clinics on the relief of lencorrhea have been 
tabulated for comparison. 

G. Approximately GG i)cr cent of married women in the childbearing 
age who had previously borne children conceived after each type of 
cervical repair. 

7. Ap])roximately 50 per cent of married women in the childbearing 
age who had never been pregnant conceived after cervical rcj’tair. 

S. The tendency of cervical I'cpair to increase voluntary sterility and 
abortion is discussed. 

9. Two patients among Gll who were traced after the rtrjiair of benign 
lesions of the cervix .suljscquently develo]>ed cervical carcinom;i. 


CONCIXSIONS 

1. The most important factor in the relief of leueorrijca <lue to cer- 
vicitis is the selection of a type of treatment suitable to the individual 
case. Approximately 85 per cent of patients will be rdievril of lencor- 
rhea if the choice of treatment is based u}H»n the ijolications outlined. 
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2. In general, trachelorrhaphy cannot he recommended as a satisfac- 
tory procedure when the principal object of treatment is complete cure 
of leucorrhea. 

3. The possibility of ])roducing cervical stenosis which will interfere 
with conception should not influence the choice of treatment for benign 
lesions of the cervix. 


REFERENCES 


(1) Norris, C. C.: Surg. Gyncc. Obst. 58: 458, 1934, (2) Keene, F. E., and 

Kimbrough, B. A., Jr.: An. .1. Obst. & Gynec. 23: 838, 1932. (3) Baivls, B. M.: 

A^^. J. Obst. & Gynec. 3: 1, 1922. (4) Leonard, V. N.: Surg. Gynec. Obst. 18: 

35, 1914. (5) Bullard, E. A.: Am. ,1. Obst. & Gynec. 27: 668, 1934. (6) Fulkerson, 
L. L.: Am. J. Obst. & Gynec. 12: 374, 1926. (7) Faynt, F. L.: Am. J. Obst. & 
Gynec. 17: 841, 1929. (8) Sovah, F. IV.: Am. J. Obst. & Gynec. 15: 686, 1928. (9) 
Matthews, II. B.: J. A. M. A. 87: 1802, 1926. (10) Burns, J. IV.: Lancet 2: 806, 
1925. (11) IVolfe, S. S.: Am. J. Obst. & GyxNEC. 24: 87, 1932. (12) Matthews, 

K. B.: Surg. Gynec. Obst. 32: 240, 1921. (13) Leonard, V. N.: Surg. Gjoiec. Obst. 

16: 390, 1913. 


COMPLICATIONS FOLLOWING CAUTERIZATION OF THE 

CERVIX UTERI 

Douglas Cannell, M.D., and Marion Douglass, M.D., F.A.C.S., 

CleveijAnd, Ohio 

(From the Department of Obstetrics and Gynecology, IVestern Beserve University 
School of Medicine and the Lakeside Hospital) 

T he use of the elcctrocauteiy in the treatment of diseases of the 
cervix uteri is far from being a liarmless procedure and may jiroduce 
serious infection. The feeling has arisen, unfortunately, that no com- 
plications need be feared in routine use of the cauteiy. The application 
of the cautery in the treatment of cndocervicitis and other lesions of the 
cendx was first suggested by Byrne in 1892, and has become an exceed- 
ingly common procedure. The method, originated in its present form 
by Hunner in 1906, has become most convenient and poinilar in the 
management of even very severe erosions and eversions. 

The ease with which the method maj'^ be applied and the excellent 
results obtained almost painlessly in office practice or under anesthesia 
in the operating room, almo.st universally, has had the effect of min- 
imizing any apprehension on the part of those employing cautery treat- 
ment. Abnormal epithelium is destroyed, deep infection is checked, fol- 
lowed in the majority of cases by cpithelialization of the cervix and com- 
plete cure of the lesion, without surgical opei'ation or prolonged treat- 
ment. 



f:AXXi:ijT.-DOUGLAKS : 


COMI'IilCATIOXS FOLLOWING CAL'TFUIZATION 077 


Tlinrc uro many ino>lificu(ionH of cautury lips, viz., t!ie nasal cautery .sug^oslcd by 
Dickinson, the Clierry, Kmlc, and Jlyains types. The elect rocautcry j.s very effective 
in treating cysts of endoccrvicitis, cerv'cal polyps, and all types of cro.sions. Curtis 
advises against the heavy duty or Paquelin cautery. ^Nfasson and Parsons have 
reported great cffcctivcne.ss of the enuterj* in all type.s of Icucorrheti in wliich 
infection of the cervix is the ctiologic factor.' Holden has described in detail tlie 
method of treating high cysts with marked dilatation of the cervical canal elTecfivoly 
with Ciuitery.2 jts use is advocated also in the treatment of obstinate gonorrheal 
infections wliere it may he of service in destroying the prinuiry stubborn foci which 
produce persistent reinfection, tind its use is suggested (Curtis) between affticks of 
acute salpingitis to prevent subsequent exacerbations by eruninaling jier.sistent foci.’ 
The contraindications and dangers of cautery treatment, however, have not been 
sutliciently emphasized. Curtis recently has staled "reticence in discussing un- 
favorable results has perhaps tended to conceal t!ic Inic incidence of compJicalinfl 
cclhdilis; nearly all with whom I have discussed this subject state that they have 
had cases of pelvic cellulitis in patients subjected to cndocervical catilcrization. ” 
lie emphasizes also the important obscrv.ation that the danger is augmented in 
cases of displacement where there is interference with good nieclianical drainfige 
from the uterus and necrotic infected material stagnates within the uterine canal. 
Masson and Parsons rc]mrt three casea of jielvic absccsse.^ occurring in their series 
of cases. 

AVo liavc observed recently n number of eom])]icalions following cau- 
terization, three of which are reported here. 

The coinidications occurring in our liands have followed cauteri/.a- 
tion.s after the licavy duty cautery, or the Postcautery in office itractice. 
Very light surface cauterization with the liner type.s of cntilery is 
definitely advisable but is less eficctual. 

C.\SK 1. — Tliis iiaticnt, a white woman of twenty-six, jcira I), was admitted to the 
Lakeside Hospital, .Tidy 1, lO.T!, eomplaining of jirofiise .'lUd irregular menstruation of 
several montlis' duration. Pelvic examination revcaletl nothing of note at tliat time 
except a marked erosion of the eervix. Smears were negative. A diagnostic curettage 
was performed and ilie cervix wa.s cauterized. This jcitieut was readmitted two 
weeks later comjilaiuing of severe bilateral aiidominal jiain, nause;i, and vomiting. 
There was moderate fever and irregular spotting. A deJinite mass eould be felt 
on the right side, and there was marked Vdnferal tenderness, and a tubal pregnamy 
being suspooted, laparotomy was petfornied after three days’ observation. Laboratory 
fimlings were cousistonf with acme saljiingilis. Old blood was obtained on euMesri'- 
necdle puncture. The gross findings at operation were those of acute .‘■alpingitis. 
both tubes being sealed off and swollen markedly. There wen.- a few old clots in 
the nildesae. liilateial saljnngeelmny was performO'l. Alieioscujiic examination 
revealed an ectojiic ge.-^tatiuu in the right tube, which was adherent to the ovary, and 
suljacnte bilatend salpingrli.-^. Tlve postopi-rafivc course v.-as uneventful .and patient 
was diseliarged .Tidy “>0. V.Cta eonvalesi-ing satisfactorily. Tin e-'topif |>regna:i<-y 
was incidental obvietisly but the rieate tubal innammation sei'raei definitely to imve 
been initiated iiy tiie earn erizrit ion. 

f'ASr 2.- -'rids p'.fieiU nns ;t twenty-one-year-old nullipara, v.lio v.n^ admitted t<< 
La.kesiile Hospital. March 21, I'.'?-?., eomplaining of baekte be ritid pain in i!,e left 
side, with vrsginal discbart;.' e.f thr<-e nirfnth.*^’ duration. The pt-.'-t bi^t'iry ro;:;. 
live <'xe.qit for apper.deete.n.y tind of.p'nnr-^’toniy in ItC'.l < pre-'eaiddy ;;ii i tta. k 
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of salpingitis). Family history and marital history otherwise essentially negative. 
Menstrual historj' negative except for an abortion in without infection, as far 
as could be ascertained from the history. ; 

Physical examination was not remarkable. Pelvic examination showed a maritJil 
outlet in good condition. The cervix was markedly eroded, the uterus was in deep 
midposition, only fairly movable, and there were no lateral masses made out. Tlie 
cervix was dilated. It was markedly hypertrophied and contained numerous large 
infected nabothian follicles. Tlie cervix was cauterized thoroughly under anesthesia 
and a Smith-IIodge pessarj*^ was inserted to give the uterus a better position for 
drainage. The patient was discharged on her second postoperative day without an 
elevation of temperature. One iveek later she complained of soreness in both lower 
quadrants, which persisted until her admission to the hospital April 12, 1933. 
Physical examination at this time revealed a moderately ill white woman with the 
usual signs of toxemia. There was marked tenderness in both lowei' quadrants ivitli 
some spasticity. Pelvic examination revealed a cervix still acutely inflamed from 
cauterization, and the uterus was small and anterior; there was a large mass in the 
culdesac. Her temperature was 38.8° C., pulse 90, and respirations 22. The white 
blood count was 7,650. Sedimentation tests showed moderate activity. 

A posterior colpotomy was done on her first hospital day and 500 c.c. of foul-smell- 
ing pus evacuated. Temperature immediately fell to noimal and she was discharged 
on her seventh postoperative day in good condition. It is impossible to say whether 
the cauterization lighted up a latent infection persisting, perhaps, from the abortion 
or an old salpingitis, or whether the abscess was metastatic from the badly infected 
cervix. 

Case 3. — This patient was admitted to Lakeside Hospital, March 13, 1934, com- 
plaining of constant vaginal discliarge with lower abdominal pain since October, 1933, 
at which time she had had an induced abortion. She was suspected of having an 
ectopic pregnancy as she complained of severe abdominal pain and faintness shortly 
before her admission to the hospital. Her past two periods had been prolonged but 
were otherwise normal. Aschheim-Zondek test was negative. Smears from the cervix 
were negative. 

Her anamnesis was unessential. Physical examination was essentially negative 
except for the pelvis which shov.’ed normal external genitalia, a markedlj' eroded 
cervix, and a fundus in retroversion pulled slightly to the left. No abnormal lateral 
masses were felt. Laboratory findings revealed nothing of note. On her second 
hospital day a dilatation and curettage were done. Th.c scrapings showed interval 
endometrium. The cervix was cauterized, and the fundus was replaced and held 
anteriorly by a Sraitli-Hodge pessary. She was discharged lilarch 15, 1934 in good 
condition. 

She returned to the dispensary March 21, 1934 complaining of abdominal pain 
and soreness, which greu worse with exercise. Pelvic examination was negative 
except for some slougliing of the cervix and lower abdominal tenderne.ss. She re- 
turned again April 4, 1934 with similar complaints and more obvious physical find- 
ings with marked tendernes.s in botli fomice.s, which was more marked on motion of 
the cervix. She returned again April 13, 1934, complaining of much more pain and 
vaginal bleeding. She was not examined at this time. She made five subsequent visits 
to the dispensary, the last, .lune 27, 1934, when she complained at tliis time of severe 
dysmenorrhea, and moderate backache with i^rofusc bleeding at her last period, at 
which time the fundus was in mid- to anterior position, bilateral masses wore present 
in the fomicc.s, the larger of which was in the left fornix and measured 5 by 7 cm. 



CANNELL-DOUGLASS : COMPLICATIONS F0L1>0'W1NG CAUTERIZATION 379 


in diameter, and both fomiccs n-cre exquisitely tender. She n-iis still undergoing 
Elliott treatment three months later with marked regression of her cellulitis. The 
immediate response in the form of a pelvic flarc-up strongly .suggests that a part was 
played in its etiology by the cauterization. 

The occurrence of widespread pelvic infections following cauteriza- 
tion is evidently much more frequent than is commonly supposed. The 
presence of a latent gonorrheal infection of the cervix should he care- 
fully eliminated wherever possible. Patients with a history of infected 
abortion, especially of recent occurrence, should be dealt with most, 
cautiously as subjects for cervical cauterization especially with the 
heavy duty or Paejuelin eauteiy. Since these cases, we have had under 
observation recently an instance of pelvic inflammatory disease, ap- 
parentlj- immediately initiated by office cauterization for ero.sion of the 
cervix in a patient with adherent retrovei'sion of the uterus and one- 
child sterility of seven years' duration. This patient, had had a number 
of negative smears and had no local stigmas of gonorrhea. These cases 
suggest that the cautery should be employed with extreme care and cir- 
cumspection and vntli the knowledge that severe cellulitis may result oc- 
casionally as a complication. 
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Naeslund, J,: The Fibrinogen Content of tlic Blood of Newborn Babies, Acta 

ob.st. ct g)'nec. Scamlinav. 14: 143, 1031. 

The amount of fibrinogen in the blood of healthy children at birth seems to be 
low; it then rises rapidly to something above 2 per cent after a week. Tliis rise 
in the fir.st few days after birth cannot be occasioned by loss of water alone, as the 
amount of .serum albumin, and con.^equently of water al.«o, seems to undergo no 
change. 

In the sick children Avliich the author examined, paTticularly in those exhiidting 
an increased tendency to bleeding, this rise in the amount of fibrinogen in the blood 
seemed to be absent, the values genenilly remaining lower than in healthy children 
of corresponding age. Also the power of coagulation of the blood was considerably 
lowered in the.se children. The low amount of fibrinogen and the lowered power of 
eoagulatiou in the blood of children sufl'cring from hemojihilia neonatorum tem- 
poraria probably arc to be regarded as causative of this condition, although, other 
factors, as for example a change in the amount of cahiuni and Ihiorid eontainod 
in the blood, and also its degree of oxygon:'.* ion. may pi;iy a rortain part. AiU'z 
transfusion of blood the amount of fibrinogen is inctr-.-ised, ttnd also the ]<:-.wer of 
cnnguhition of the blood, which circiim.^tancc may j>o.-sitdy e.tplnin the favorisldc 
efi'istt of blood transfusion on children with a iieightcned tenden-'y to bidding. 


J. P. 


THE SEX PREDICTION TEST OF DORN AND SUGARMAN 

W. T. POMMERENKE, M.D., AND W, C. ROGERS, M.D,, ROCHESTER, N. Y. 
(Department of OVstetrics and Gynecology, Strong Memorial Hospital, University of 
Booliester School of Medicine and Dentistry) 

D orn and SUGARMAN, in 1931, wlule investigati^ig the possibility 
of utilizing male rabbits for the Asehheim-Zondek metliod of diag- 
nosing pregnancy, observed that singular differences in the testicular 
response became apparent following the injection of urine from preg- 
nant women. These differences were ascribed to hormones dependent on 
the sex of the uniDorn child. By injecting immature rabbits with urine 
of women in the fifth to tenth months of pregnancy, these authors were 
able to correctly foretell the sex of the unborn child in 80 out of 85 
cases. Urine from women carrying female children was found to stimu- 
late the testes to precocious development as evidenced by grossly recog- 
nizable enlargement and congestion, as well as by microscopic signs of 
accelerated spermatogenesis. This stimulation was not observed when 
the injected urine came from women bearing male children. The impor- 
tance of using suitable test animals was empiiasized by these authors. 
For satisfactory results, it was found that the testes of the rabbits must 
already be through the inguinal rings, but not yet in the scrotum. In 
the event that the testes had not yet descended into the canal, they would 
not react to the injection, pmsumably due to their immaturity. On the 
other hand, after the testes had reached the scrotum, spermatogenesis had 
already been so well established that no further response could be 
elicited. These authors found that a relationship exists between the 
stage of descent of the testes and the development of speianatogenesis. 
This fact, according to them, obviates the need for controls. In 1933 
Curphey and Romer described a spermatogenic factor in the urine of 
pregnant women, but this factor was apparently U7ire]ated to the sex of 
the unborn child. They used a pure strain of rabbits and concluded 
that the anatomic position of the tc.stis at the time of the injection of 
the urine of pregnancy appeared to play no part in testicular stimula- 
tion. By substituting the immature white rat for the rabbit. Daily, in 
1934, was not able to demonstrate the stimulating action of the urine 
of pregnant women on the process of .spermatogenesis, as read b}”^ the 
appearance of sperm heads in the tubules. 

Our interest in the report of Dom and Sugarman needs no comment. 
Wishing to gain familiarity with their methods and hoping that the 
utilization of this test would aid in .solving the eauled secret of sex 
before birth, the following experiments were undertalcen. 
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METHODS 

Male rabbits of known age and weight served as test animals. Xotc was made of 
the position of the testes with reference to their degree of descent. Urine, usually 
10 c.c. in amount, coming from women in the latter months of pregnancy, was in- 
jected into the marginal ear veins. After forty-eight hours, or as otherwise specified 
in Table I, one testis was removed. In a few instances the second testis was 
also subsequently removed. The extirpated testis was carefully examined in the 
gross for evidence of enlargement, congestion, or engorgement of the surface vessels. 
The midportion of the testis was fixed in Zenker’s solution, mounted in paraflln, 
sectioned at a thickness of 7 microns, and stained with hematoxylin and cosin. 
In tlie microscopic study, attention was directed to the degree of vascularity and 
cellular prclifcr.ation of the tubules. The stage- of spermatogenesis, indicated by the 
formation- of spermatogonia, spermatocytes, spermatids, and .spermatozoa, was also 
noted. Preliminary observations impressed us with our inability to positively dis- 
tinguish any appreciable or constant difiLcrence in the external ai)pcarance of tlic 
testes as the result of the injections of urine from women bearing male or female 
children. These conclusions were sometimes reached in the face of actual knowledge 
of the sex of the child, since the injected urine had been frequently furnished by 
women admitted to the hospital just prior to delivery. In every case, to evaluate 
properly the results of microscopic examination, sections of testes of healthy litter 
mates of similar size and =tago of testicular dc.scent, and -whieli had been kept under 
the same environmental conditions were used for control. After having made a 
prediction of sex on the basis of the microscopic picture, using flio criteria established 
by Pern and Sugarman, this disignosis was comrared with the verified diagnosis. 
This served ns a check on our observations and inforencc.s. Fintdly, and without 
knowledge of the child’s sex, the entire collection of slides was reexamined, and in 
this pre.sentation, the criterion for the prediction of .sex lay in the interpretation of 
the final microscopic examination of the testis. If on comparison with the control, 
the experimental section showed unmistakable evidence of accelerated spcrniatogono.sis. 
the prediction of a female child was made. If, however, no appreciable change was 
apparent, a male cltild was foretold. 


OBSERVATIONS 


After numerous o()servations, we wore able to estimate the approximate age of tlie 
rabbit and the degieo of descent of the testis by the microscopic appearance of the 
section. The immature te.stis is small and the individual tubules arc lined only by 
one or two thin layers of cells. The more mature testis is much larger and in its 
tubules arc seen deep layer.s of proliferating colls ranging from spermatogonia to 
spermatids and spermatozoa. One must, hewever, stress the existence of variations 
in degree of development of the difi'erent tubules even within one given section, 
particularly in those sc^Mions showing iKgii.ninu sj-ormatogcncsis. In fiw.-e ct!«<'S we 
learned the hazard of venturing an opinion as to the exact stage of development 
of the testis on the basis of appearance i>f a singb' r.dcrns'oi'ic firld. Here and 
there one may sec small tubules containing only a single layer of cells at their 
peripheries. I^lsewliere oth‘-r tubules in the s.ainc section ni.ay show active prolifera- 
tion with formation of spermatocytes and spermatids. The CTitire cross-section of the 
testis rntl’.er than any one microscopic field mnst be compared with tlm control f'-.-tiors 
before read-.ing a conolusicn tis to any stimulating cfTect attributed to the ir!j''-^!!on. 


The findings of our stmly are suramr-rire-l in T.-ddo 1. Forty-three tests arc re- 
ported. Thrro was no oxclusien of c.ases except tivo instances in -ahich it was net 


Table I. Injection of Urine Prom Pregnant Women Into MjVle Rabbits, With Interpretation op Results 
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possible to learn tlic sex of tho child because the patient subsequently failed to 
return to the clinic. It vdll be noted that most of the rabbits tvere in the stage of 
development recommended by Dorn and Sugarmau, viz, they were nine to twelve 
weeks of age and their testes were situated in the canals. Younger and older age 
groups are also represented. On inspection of the table, it is apparent that one 
cannot group the animals according to age and directly relate such grouping to weight 
and position of the testes. In Group A, using rabbits of different ages and weights 
but with testes in a comparable position, one correct and one incorrect diagnosis 
of sex was made with urine of two woman carrying male children in the fifth month 
of pregnancJ^ In Test 3 the testes had already reached the scrotum, but tliere was 
evidence of advanced spermatogenesis, hence the correct prediction of a female 
child. In the group of rabbits (Group B in Table I) receiving injections of urine 
from women in the seventh month cf pregnancy, the correct prediction of sex was 
made in one of five tests in tlioso cases in which the testes were in the canals. In 
those cases in which the testes already were in the scrotum, one correct and two 
incorrect predictions were made. Twelve cases are represented in Group C. Urine 
from women in the eighth month of i^regnancy was injected. In only one case, Test 
18, of the rtiale pregnancies was there evidence of increased spermatogenesis on 
comparison with the control. Here the testes had alreadj’- reached the scrotum, but 
the increased spermatogenesis caused us to make the incorrect diagnosis of a female 
child. The sex of a set of identical twins was correctly foretold. The sex of a 
female anencephalic monster was wrongly predicted. Urine from two women bearing 
female children was injected into rabbits whose testes had already reached the 
scrotum (Tests 22 and 23). In the former test there was no increased spermato- 
genesis, but in the latter test incrfca.'’ed cellular proliferation led to the correct 
diagnosis of sex. In Group D 20 tests were performed on urine from women in the 
ninth month of pregnancy, most of the specimens of urine having been collected 
after the patients had been admitted to the hospital shortly before delivery. Tests 
29 and 32 were on the urine of the same woman, different rabbits however being used. 
In. each case the sex of the child was correctly predicted. In another duplicate series. 
Tests 3G and 38, respectively, the spermatogenic response was positive in one case 
and negative in the other. Of the 11 ‘‘male” specimens, 1 showed a false positive 
reaction. Of the 9 “female” specimens, 2 were associated with increased spermato- 
genesis, whereas the remaining 7, including a set of identical female twins, showed 
no appreciable change. Summarizing the various groups, it is noted that 5 out of tho 
26 specimens of urine of male-hearing gravida gave false positive reactions. Thirteen 
out of 17 specimens of urine from female -bearing gravida gave false negative re- 
sponses. 

COMJIENT 

Our series is admittedly too .small for the basis of any but tentative 
conclusions. We must assert in the light of our present knowledge the 
jeopardy of formulating opinions as to the speeific effect of the injec- 
tion of tlie urine of pregnancy on the testis. The question of dosage, the 
interval between the injection and time of examination, and the varia- 
tions in degree of response are all important matters to be solved. Strict 
accuracy in reading the end-point is difficult, and different observers 
might find reasons for disagreement. The suitability even of a litter 
mate as a control has not been established. One ob-servation, however, 
appeai-s deserving of mention. Of 26 rabbits which received injections 
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o£ urine from Avomcn pregnant willj male children, 5 (19.2 per cent) 
showed increased proliferation of the germinal e])ithclium in the seminif- 
erous tubules. Of the 17 rabbits which received urine from women car- 
rjing female ehildren, 4 (23.5 per cent) showed similar accelerated 
spermatogenesis. Just what significance this observation may have, we 
are not prepared to state. lilore study will be required to clarify this 
point and to establish a causal rclationshi]i between the injection of any 
particular con.slituent of the urine witli any particular response of the 
testis. We were, however, unable to correlate the s])ei*niatogcni(f man- 
ifestation with the sex of the unborn child. Tn this rcsiieet. our findings 
corre.spond to those of Curphe.y and Eomer. 

SUMMARY 

Urine from women in the latter months of pregnancy was injeelcd 
into pubescent male rabbits whose te.sles were subscijuently e.vamincd for 
evidence of spermatogenc.sis and eom])arcd with tlio testes of litter mate 
controls. 

Testes of 9 of the 43 rabbits injected showed evidence of accelerated 
spermatogenesis. 

These 9 cases were almost equally divided (19.2 ])er cent and 23.5 per 
cent) between the animals which had been injected with urine from male- 
bearing and female-bearing- women, re.spcct ivcly. 

■\Yc were unable to correlate these changes with the .sex of the un- 
born child. 
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V. rokctc, A.: Prcmcnstninl Elevation of Temperature, Monritsnhr. f. Gt-lmrtsli. 
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The jnve.stip;atimis of v, Feketo linvc reveuled that t-von in cranpU-tely healthy 
woiiion there is a slight prenienstrual elevation of tnnporaturc ivlii'-h subsidi-s %vh('ii 
the voinun lie.s down. Tlicro is a sliglit- but definite rise* in toinjH-rature during iho 
few dayf; before the menstnud flow begins and also during the early months of 
pregn-.'.ncy. Frequently the.«e slight fever.® are aeeonij'taiied by utu-om fort able p/msti- 
lions such as restlessne.^s, :i tired feeling, drov.sini'-ss, and geiierrd malaifi-. In su':h 
i'n®es if no pttthologie condition ran be found to account for the fe-.-er, we may 
assume that the elevation i.® duo to an iiierease in tiny ftinrtjou of the atiterior 
jntnitary gland. I'ld.® disturbaneo in turn is e.-suse-i by r, relative insufaeienev in the 
tononm of follieuliii. the .slight fever is :tss-'K'iat<:*<l with dicagre'-abh' symp- 
toms. Fek'-te nvoninieitds ib.e ndniinistration cf repea'r-d desos r^>gf nie rub- 

stance. 


J. I', G.nr.rn’ifit.t.. 



PREGNANCY COMPLICATING CARDIAC DISEASE 
Isidore Daichjian, M.D,, and George Korneeld, M,D,, Brooklyn, N. Y. 

(From the Ohstetric Service of the Jewish Hospital) 

’T"' HIS paper is advisedly entitled “Pregnancy Complicating Cardiac 
A Disease” because we wish to emphasize the cardiac status rather 
than the pregnancy. We should look upon these women as cardiac pa- 
tients who have to hear the burden of a pregnancy, rather than preg- 
nant women who have cardiac disease. This point of view will stress 
the importance of treating the cardiac disease first and the pregnancy 
afterward. A review of the literature of the past ten years shows a 
definite trend for closer cooperation between the cardiologist and the 
obstetrician, with the result that the pregnant cardiac patient is today 
getting better and more intelligent care than she did in the past. Most 
good maternity hospitals either have a cardiologist attached to their 
prenatal clinic, or the patient is referred from the prenatal to the cardiac 
clinic as soon as the heart lesion is discovered, and for the rest of her 
pregnancy she is watched and studied by both. 

From 1924 to 1934 there were 22,100 women delivered at our hospital. 
Of these there were 205 with definite cardiac disease who were three or 
more months pregnant. This study does not include some twenty-five 
patients who had a therapeutic abortion done for cardiac disease in the 
early weeks of pregnancy. Most of the ward cases in this study were 
referred from the prenatal to the cardiac clinic as soon as the heart 
lesion was discovered. They continued to attend both clinics at frequent 
intervals and when admitted to the hospital for observation or in labor, 
they were frequently caved for by both the obstetrician and the cardiolo- 
gist. Many of the private patients Avho showed evidence of cardiac dis- 
tress while in the hospital were also seen by a cardiologist. 

Most of our patients had a definite history of chorea or rheumatic 
fever. A few gave a historj’ of a preceding pneumonia. One was due 
to syphilis (aortitis) and one was a congenital cardiac (pulmonary 
stenosis). The ages varied from nineteen to fort 3 ^ j^ears. There were 
111 pi’imiparas and 94 multiparas. Of 205 cases, 85 had mitral steno.sis 
alone, 90 had a double mitral le.sion, 12 liad a double mitral and an 
aortic lesion, 10 had mitral in.sufficiene.y, 1 liad mitral stenosis and aortic 
insufficiency, 1 had mitral and aortic in-suffieienc^q 4 had chronic myo- 
carditis, one had congenital pulmonaiy stenosis, and one had syphilitic 
aortitis. Thus 91.7 per cent had mitral .stenosis, cither alone or com- 
bined with aortic disease. It is generally .stated that about 90 per cent 
of pregnant cardiac patients have mitral stenosis. 

38G 
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Frequent references are made in the literature to the fact that cardiac 
jiatients often go into labor prematurely, have fairly short laboi's, and 
give birth to small babies. In our seric.s, 34 or 76.3 per cent went into 
premature labor. The average weight of the babies was 6 pounds 12 
ounces, a few ounces loss than normal. The average duration of labor 
in 82 primiparas was 20.5 hours, considerably longer than normal. This 
is explained by the fact that there were IS primiparas who had labors 
from twenty-four to seventy-two hours. The average duration of labor 
in 63 multiparas was S.3 hours, a normal hgure. 

In classifying our pregnant cardiac patients Ave used the gi-oujiings 
advocated by the New York Heart Association and Dr. IT. E. B. Pardee. 
We realize that the division of cases into Classes T, II A, II B, and III, 
is more or less arbitrary and has its limitations, yet we found it very 
helpful in .studying the results obtained in each group. Cla.ss 1 consists 
of cases Avith perfect com])ensation, Class II A of those with fairly good 
compensation, II B cases arc moderately decompensated, Avliilc those in 
Croup III arc badly decomjiensatcd. 

The management of the pregnant cardiac patient consisted in lim- 
iting her activities in selected cases, rest in bed Avhen necessary, the fre- 
quent use of mild .sedatives, and admission to the hosj)ilal on the first 
signs or symptoms of cardiac embarra.ssmcnt. About 30 per cent of our 
patients shoAved some signs of cardiac decompensation during jiregnamiy. 
Most of them belonged to Grou])s II B and III and a few to II A. Quite 
a number of patients Averc hospitalized for rest and study or for treat- 
ment for several Aveeks before the onset of labor or before the jiregnancy 
Avas interrupted. These patients must have their cardiac condition 
treated as if no ]>rcgnancy existed. If the pregnancy is to be terininatod, 
the heart is alloAvcd to become avcII compensated before anything is done. 
CorAvin, Herrick, Valentine, and Wilson haA'c laid down the fomiula; 
“Cardiac decompensation jilns forcible delivery eiinnls death.’’ (Ifn- 
erally .speaking, this is quite correct. The.se authors further .state; “No 
attempt should be made to induce labor in a badly deconqiensalod heart. 
Without delivery, the patient may die; Avith forcible delivery, sIh; aviII 
almo-St .surely peri.sh.” 

Of those ])atients admitted in labor, the ma.iority were uiven one or 
more dosc.s of morphine or morphine and scopolamine as soon as pos. 
sible, and the second stage Avas shortened by the frequent use of forcejis. 
There were a good many ]iatients belonging to Bronps II B and III, 
Avho either had a rapid pulse and inerca.sed rc.spi rat ions or ai-tual!y lirolo- 
their conqiensation during the labor or immeilialely aft<'r delivery. Dur- 
ing labor, the pulse and r<‘spirations arc tlie most vahjalilc guid< we 
have as to the Avay the myocardium is behaving, beeau'^c an increas*- in 
tliese is usually the forerunner of heart failure. While a gre.'it many of 
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the forceps were applied prophyla^tically, some were 

done because of 

an increase in pulse and respirations. 


METHOD OP DELIVERY: 


Spontaneous 

65 

Forceps 

93 

Version and extraction 

G 

Breech extraction 

4 

Abdominal hysterotomy and sterilization 

4 

Cesarean section without sterilization 

8 

Cesarean section with sterilization 

22 

Died undelivered 

3 

Induction by rupturing membranes 

2 

Induction with bag 

1 

With the exceiition of a few that were made under local infiltration, 


almost all of the vaginal delivenes were made under open drop ether 
anesthesia. 

The cases handled liy the abdominal route were 34 in number. Pour 
patients had an abdominal hysterotom.y and sterilization (1 at three 
months, 3 at four to four and one-half months) while 30 had a classical 
section done between the seventh and ninth months of pregnancjL Of the 
30 sections, 22 patients ivere sterilized either by some form of tubal liga- 
tion or excision of the eoniual ends of the tubes. There was one post- 
operative death due to a bronchopneumonia on the twenty-second day. 
The raatemal mortality for the 34 cases was 2.9 per cent. Half of the 
34 cases, or 50 per cent, had a temperature for an average of eight days. 
Five had wound infections, 4 had upper respiratory infections, 2 had 
pelvic peritonitis, 3 had phlebitis, and 2 had endometritis with foul 
lochia. 

As regards cesarean section in pi'egnant cardiac patients, we feel 
rather strongly that it should be performed more frequently than at 
present because abdominal deliveiy under local infiltration will put the 
least strain on the myocardium of a certain group of cases. To be 
specific: 

a. Cesarean section and sterilization should be done in patients who have had 
one or more breaks in compensation; also in patients showing evidence of myocardial 
damage or a severe aortic lesion, regardless into what group the case falls. 

b. Cesarean section without sterilization .should be done for cardiac patients who 
have either a borderline or truly contracted pelvis, a progressive toxemia, and for 
those patients who make no progress after ten to twelve hours of good labor. 

In our group of 34 abdominal deliveries, 5 had a contracted pelvis, 

2 had preeclampsia, 1 had no progi-ess after .thirty hours of labor, and 
several had electrocardiographic evidence of myocardial damage, al- 
though fairly well compensated. Four belonged to Group I, 12 to 
Group II A, 15 to Group II B, and 3 to Group III. Twenty were done 
under ether and 14 under local infiltration preceded by morphine, either 
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alone or with scojiolaminc. We believe that local anesthesia preceded by 
morphine and scopolamine is the ideal anesthetic for pregnant cardiac 
patients to be delivered abdominally, although Hamilton and Kellogg 
express a distinct iirefercnee for ether hceanse they believe it to be safer, 
quicker, and nonexciting. About half of the patients who were sectioned 
were hospitalized for a vari.able period of lime i)rior to operation, cither 
for rest or for treatment. It is a mistake to operate ujmn a patient with 
a decompensated heart. This cannot be overemphasized. We also be- 
lieve it inadvisable to wait for viability in patients who have been badly 
decompensated. 

We found it convenient to divide our cases into the groups referred 
to previously, and in so doing, we were able to study and compare 
the results obtained in each grouj). Tabic I shows at a glance that as 
we proceed from one group to the next, the number of cardiac failure.s 
during or after labor and the number of deaths increa.ses rathei* mark- 
edly. 
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Thus of 20r> patient.'^, K) died, givinc: a malernal mortality of 4, ST 
per cent. In the literature, the jnortnlity varies from b per er-ns to 
1(1 jn-r cent but is more often nearer b per ci nt. Ib id, in .a stati'Ciical 
analy.'^is of the literature on pix-gnant cardiac patients, mentions >-10 
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reported eases with a mortality of 5.1 per cent. From Table I it is ap- 
parent that the greatest trouble is encountered in Groups II B and III. 
These groups are responsible for 90 per cent of the failures during 
labor and also for 90 per cent of the deaths. This table illustrates the 
value of the groupings I, II A, II B, III from the point of view of 
prognosis. 

Of the three patients who died undelivered, one was an ambulance 
patient who had never had prenatal care; patient was admitted in ex- 
tremis and died in twelve hours. The other two were private patients 
admitted in acute decompensation, and in spite of very vigorous treat- 
ment, one died on the tliird day and the other on the fifth day after 
admission. 

Twenty-two of our patients came back to the hospital either with an- 
other pregnancy or for medical care of their cardiac condition. The 
study of the records of this small group of cases is very instructive. 
These patients were seen from one to six years after a previous delivery. 
Of 11 patients who were originally in Group I, 3 were worse. Of 7 in 
Group II A, 1 died of heart failure -within two years of her delivery, and 
5 others were distinctly worse. Of 2 cases originally in Group II B, 
1 was unchanged, while the other died of heart failure eighteen months 
after delivery. Thus, of 22 cases on which we had a follow-up, 3 pa- 
tients were dead in two years, 8 were worse, and 11 unchanged as far 
as the cardiac status was concerned. 

Scott and Henderson from a study of 50 autopsies of rlieumatic heart disease 
decided that there was no conclusive evidence that pregnancy shortens tlie life of the 
patient suffering from rlieumatic heart disease. Daly and Strousc feel that there is 
no appreciable difference at the end of several years between those cardiacs who have 
gone through a pregnancy and those who have not. However, the fact that a certain 
heart has stood one pregnancy well is no proof that it will stand the strain of an- 
other pregnancy. Our own few cases that came back seem to indicate quite the con- 
trary, although we must be careful in drawing conclusions from such a small group. 

CONCLUSIONS 

1. The cardiac pregnant woman will get better care as a re.sult of 
the combined efforts of the cardiologist and the obstetrician. 

2. In determining whether a given heart will stand the strain of preg- 
nancy, labor, and delivery, more attention should be paid to the carditic 
reserve and less to the valvular lesion. 

3. Contraiy to the general impi’cssion that cardiac patients have short 
labors, eighty-two of our primiparas had an average labor of 20.5 liours. 

4. The management during pregnancy of the cardiac wlio is allowed 
to continue her pregnancy must constantly aim either to maintain or 
build up her cardiac reserve. This is best accomplished by proper bal- 
ancing of rest and work. 
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5. During labor the pregnant cardiac patient sliould be given suf- 
ficient rest and analgesia with morphine and scopolamine or with one 
of the liarbiturates. 

G. The pulse and respirations arc the best guides as to the behavior 
of the heart during labor. 

7. The second stage with its severe strain on the myocardium should 
be shortened as frequently as possible, csiiccially if there is an increase 
in pulse and respirations. 

S, If labor threatens to be prolonged, if progressive toxemia is pres- 
ent, or if there is any degree of di.sproportion, the case is best handled 
by cesarean section under local infiltration. 

9. Tlic pregnant cardiac patient who lias had a break in compensa- 
tion should be hospitalized and treated, and after the lieart has become 
well compensated, the pregnancy should be terminated by cesarean sec- 
tion and sterilization under local anc.sthesia. This procedure should 
also be done for patients with a severe aortic lesion and those showing 
definite evidence of myocardial damage. 

10. While there is no conclusive evidence that ]>rcgnancy shortens the 
life of the cardiac patient, yet the fact that one ju'ognancy docs no harm 
is no jiroof that another ])regnancy will do no harm. In fact, some of our 
patients who came back to bo delivered again showed the reverse to be 
true. 
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Recent stati^tic.‘! liaM- shown tiiat CO i»or cent of the cu.'-'e.s of jm'trorrluigia during 
the iiu'nopausp reqtiire no surgical trosilincnt bee:tu«e the ctiologj" is a benign iiiotlili«i- 
tion of the titcrine luueos::. The anthorF collo..'t<.d Iwcnly-fivc c-a-'o.'; of jnetrorrhagia 
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THE INJECTION OF VARICOSE VEINS DURING PREGNANCY* 

A Preliminary Report 

Goode R. Cheatham, M.D., and Abel E. Peck, M.D., Endicott, N, T. 

(From the Ohstetrical Department of Endicott- Johnson Medical Service and Ideal 

Hospital) 

' I 'JiJii injection method of treatment of varicose veins dates back to 
the invention of the hypodermic syringe in 1851. Pravas and 
Chasaignae (1853) injected ferric chloride to coagulate the blood. 
Deranges in 1855 advocated iodotannic solution. These, together "with 
many other solutions, were tried and found to be so irritating that they 
were abandoned. Chiefly due to Linser, 1911, and Secord and Nabl, 
sodium salicylate and glucose were tided and found to give good re- 
sults. Since 1921 many thousands of cases have been reported with 
good results with glucose, dextrose, quinine urethan, sodium chloride, 
sodium salicylate, and sodium morrhuate. 

Of the many thousands of eases reported the most common type of 
varicose veins, namely that of pregnancy, was conspicuous by its 
absence, or it was stated empirically that pregnanc}’’ was a contra^ 
indication. This attitude is further reflected by DeLee^ when he 
states the dangers of varicosities of pregnancy as ulceration, phlebitis, 
emboli, and rupture with fatal hemorrhage, then adds under treatment, 
“Little can be done to cure the bad cases of varicosities during preg- 
nancy, but I have helped several cases by the administration of cal- 
cium.” Much the same attitude is expressed by William.s® who states, 
“Active treatment is useless in vulval varices, but the danger of their 
rupture at the time of labor should be borne in mind.” 

Do Takats3 states, "Yenous pressure in the lower extremities rises with the ad- 
vance of pregnancy. Existing varicose veins are aggravated, Tliey do not recede 
after cliildbirth, but get progressively worse with each pregnancy. The question 
arises whether it is advisable to treat the veins during pregnancy or whether it is 
better to wait until after childbirth. Based on a small experience with pregnant 
women (six cases), we found that the injection treatment gave them subjective re- 
lief, and if the main saphenous trunk was obliterated or ligated, the progress of tho 
disease could be stopped. This, of course, is ti-ue only of the true varicose veins. 

If the deep circulation is obstructed, and if the coexisting lymphatic block produced 
edema, tho injection treatment is obviously not indicated and will not influence a 
postpartum pUegmasia. This important field, pregnancy and varicose veins, needs 
further investigation and study.” 

» Presented at Clinical Conference, Cliarlc.s S. Wll.son Memorial Hospit.al, Johnson 
City, X. Y., April 4 , 1935. 
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Ilawk* Elates, "Pregnancy when complicated by varicose veins is a decided in- 
dication. for injection. Great relief is afforded these women and the procedure may 
be carried out up to tlie sixth or Ecventh month safely. Quinine solutions should 
not be used." 

McPhecter.s'' published a report based on the treatment of varicose veins in 4G 
otherwi.se normal pregnancies with the following conclusions: 

1. "Often a pregnant woman is made an invalid by the }>ain and disability oc- 
casioned by the occurrence of varicose veins and their complications. 

2. "In the jiast, the treatment has been only symptomatic and temporaiy. 

3. "We should no lohger accept the opinion of many men tlmt women must have 
pain and discomfort during pregnancy unle.ss the causative factors c.annol be re- 
moved. 

4. "Injection of v:uicosc veins during pregnancy lesscms the tendency to thrombo- 
Iihlebitis after delivery, since the blood is more or less stagnant in a varix. 

5. "It is perfectly safe to inject varicose veins during pregnancy, and by so do- 
ing wo can relievo the woman of her pain and discomfort in the course of one or 
two weeks." 

Kilbourne'! in a di.scus.iion of varicose veins of pregnancy gives no per.sonal ex- 
perience with the injection of vat ices during pregnancy, but in commenting on 
Mc.Phceters' report states, "If a juegmint patient is in serious pain or discomfort, 
I see no objection to allowing relief by the simple ex]>edient of injecting veiius; as to 
the ([ucstion of preventing milk leg by proviou.s varicose vein injection, I know by 
clinical c.xpericnce that varicose veins do develop phlebitis with a frequency not found 
in normnl veins, however, phlegmasia alha dolens most often begins in the deep veins 
of the legs and later invokes the superficial veins. General treatment of v.-iricose 
veins of jiregnanc.y ns a prophylactic against phlebiti.s would not be advised. In the 
majority of light e:ise.« it is jirefernble to wait until after delivery and sec if the 
varicose veins will not retrogress spontaneously; however, the treatment i.s indieated 
ill palieiit« with serious distress during the fourth to the seventh month of ]>rcg- 
nancy. ’ ’ 

Tlu'.se fetv concc.ssions lluil. viu'icose veins of pregnancy can be in- 
jected mark a fundamental change. If we study the liistory of any 
medical or surgical advancement, we find that the pregnant woman is 
the last, to receive its benefits. For years no one dared do an a])- 
pcndcctomy on a pregnant woman. More recently the same was true 
of thyroidectomy, yet no one now hesitates when these procedures 
are indicJiled. The objections to treating varicose veins of pregnancy 
are long standing and deeply ingrained into the public and the pro- 
fession. Ambrose Pare* wrote of them in 3579. “Wojnen with child 
are commonly troubled with them by reason of the heaping together 
of their suppre.ssed menstrual evacuation. It is host not to meddle 
with sncdi ns arc inveterate for such being cured there is to he feared 
a reflux of the melancholy blood to the noble parts whence there may 
he danger of malign ulcer, a cancer, madness or sufTocation.” IMgeaux 
warned of a ease of abortion in a cook following the bandaging of 
varicose veins. The same, deep-seated objections to treattnent during 
prt'gnancy are seen tod.ay when "week after week we see in the offiee 
patients with large p.ainful varicose veitus who refuse tre.'iiment be- 



394 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


cause of their own fear of being treated until after delivei’y, or because 
they have previously and usually repeatedly been told by physicians 
that they should wait until after delivery for treatment. Further 
evidence of this opposition to treatment is seen in the fact that we 
were able to treat only twenty-four patients during the past nineteen 
months, while we had 503 deliveries during that time. This is rather 
more impressive when we consider that DeLee® states, “Nearly every- 
one has at least one or more phlebectasiae. In 20 per cent of the eases 
the varicosities are marked.’' 

It should be mentioned here in partial explanation of the small per- 
centage of treated eases that in no case was injection treatment urged 
upon any patient. We wanted an honest opinion from the patient as to 
the benefit, if any, she derived from the treatment, and we did not 
feel that we would get an unbiased opinion if the patient already had 
a definite fear or opposition to treatment during pregnaney, and es- 
pecialty if her objections were founded on advice from her family 
physician. It was chiefly because of this combined opposition of pa- 
tients and doctors that it was decided to give this preliminary report 
much earlier than was originally intended. 

The purpose of this work "was twofold: 

1. To prove the injections of varicose veins of pregnancy a safe 
procedure at any stage of pregnancy, for any size varix at any location. 

2. To try and arrive at some definite conclusion as to which veins 
should be injected ,and which left alone. 

To do this we have injected every case of varicose veins of preg- 
nancy which would submit to treatment. We have set no limitations 
on the location or size of the varix. We have set no limitations on the 
period of the pregnancy, except that no injections were done in the 
last two weeks of pregnancy, and this limitation was set because we 
wanted all patients ambulatory during treatment. The conti'aindica- 
tions for varicose veins of nonpregnant patients have been observed. 
Sodium morrhuate was used exclusively. We submit twenty-four 
cases. Of these, twenty-two are delivered. The site of injection ranges 
from the ankle to Poupart’s ligament and the vulva. Tlie size of the 
veins treated varies from superficial, unimportant varices (three cases) 
to varicose veins so extensive as to force the patient to be in bed. 
One patient came to the office via ambulance until after injections 
were started. The number of injections varied from one to seven. 
The average injection was 3 c c. The ages of the patients varied from 
eighteen to thirty-seven years. The earliest stage of pregnancy when 
treatment began was four months, the latest seven and one-half 
months. Several were treated to within fourteen days of expected 
delivery. There were three primiparas in the series. 
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RESULTS 

We had one local reaction with no untoward results for mother or 
baby. No treated patient failed to be relieved. No treated patient 
had any postpartum complication with the circulatoi'y system. No 
treated patient was ho.spitalized long:cr than the untreated patient, 
I'laeh patient on completion of the treatment was asked this question, 
“If, now that you have had the treatment and know what it is like, 
you had the choice of keeping the veins or having the treatment, which 
would you choose?” Two chose the veins, the remainder the treatment. 
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MOTILITY IN THE 
Sanford Kam ini;.ster, 


TKANSPLANTED, DENERVATED UTERUS*' 
i ]\r,.I)., and Samuel R. M. Reynolds, M.A., Pii.D., 


Brooklyn, N, Y. 


(From the Department of rhysiolopij of the I^omj Island ColU yr of Medicine) 


T he purpose of tlic present investigation is to demonstrate the rela- 
tionship between the innervation (extrinsic and intrinsic) of the rab- 
bit’s uterus and the myometrial action of cstrin and progestin. Am])lc 
evidence exists to .show that cstrin is S])ecificaliy necessary for initiation 
of coordinated rhythmic motility and for the sustaining of .such activity 
in the normal uterus.’"'' It is also known that ju’Ogestin, on the other 
hand, exerts a very strong inhibiting effect on rhythmic, estrai contrac- 
tions.*'"’’’ That jiortions or all of the. exci.'^cd uterus will contract rhyth- 
mically and under suitable circumstances even simulate ]iarturition has, 
of coui"se, long been known. It has only recently been .sliown. lunvever, 
tiiat spontaneous rhytlnnic motility is observed in vitro only when the 
utenis is under the influence of cstrin at the time it is removed from the 
hody.^’ * The fact that the excised, fjuic.scent uterus cannot lie nunie to 
contract rhythmically by treatment with cstrin evt.'ii thouah large quan- 
tities he addeil to the perfusion hath is mo.st important. 

The present exjH'riments have been done to as cert .a in the efiTcts of 
cstrin and progestin on the transplanted denervated uterus. 


t>y ji. (tejU'.l Si’."' for 

NnUonr.l ni-5eftrcU Cour;.:!:. 

<tr ni ,iT Ot-T‘'trir-= nr.-.! 'Tynf'Coli'rT. 


T-;<- <•.' .s.- r. ..f V.‘- 
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EXPERIMENTAL 

The plan of the experiments was a simple one. One uterine horn was transplanted, 
as described below, from its normal site to a position on the anterior abdominal wall, 
there taking up a new blood supply. In the process of completing this transposi- 
tion, all the original nerves to the uterus were severed. Inasmuch as sufficient time 
was allowed for complete degeneration of the nerve paths and since it has been 
shown that there is no extensive intrinsic uterine motor nerve plexus,^® it was pos- 
sible for us to investigate in the essentially denervated uterus two things: first, 
the degree of activity associated with various sexual states, viz., oophorectomy, 
estrus, and pseudopregnancy; and second, the effect of replacement therapy with 
estrin. 


STEPS IN THE OPERATION 

First Stage (Fig. 1 ). — A mature female rabbit, weighing approximately 3^ kg. 
was anesthetized with ether. A longitudinal incision was made to the right of the 



midline, starting about three centimeters above the symphysis and extending ceplialad 
a distance of six to eight centimeters. The right uterine cornu was brought up into 
the wound, the tubal end clamped, transected, and ligated, the ligature including tlio 
ovarian artery and whatever veins accompany it. The free border of the uterus was 
then scarified as was an area on the peritoneal surface of the anterior abdominal 
wall parallel to the original incision and about a half centimeter lateral to it. The 
scarified areas were approximated by means of interrupted sutures of plain catgut. 
These sutures penetrated half the thickness of the muscle coat of the uterus. At 
the conclusion of this stage there was a ventrofixation of the uterus. 

Second, Stage (Fig. S ). — After an interr’al of from one to three week.s or oven 
longer, the second stage was undertaken. The abdomen was again opened, this time 
in the midline in order to avoid adhesions. The index finger of the left hand was 
passed over the cervical region of the uterus into the channel produced by tho 
adhesion of this organ to the anterior abdominal wall. In this way the enliro 
mesometrium was brought into view. This tissue was then incised and ligated with 






MOTILITY IX TRAXSPLAXTED DLXEKVATED UTEKL'S 


397 


inlerrupted catgut suture ligatures in such a manner as to sever the uterus from its 
normal surroundings except for its cervical attachment. 

Third Sta-ffc (I'iff- S ). — After another interval of from one to three v.'eeks, tlic 
animal ■^vas opened for tlie third time. The vaginal tube -svas transected, care being 
taken to include all Tcmainiug mesomctrial tissue on the right side. The left uterine 
cornu ivas then severed close to the cetxdx. As a result, the transplanted uterus 
terminated in a cud' of vagina containing two ccr\-iccs. Tiie entire organ was de- 
pendent for its nutrition on the vessels passing through the adhcsioius along the 
abdominal wall and also occasionally those to the intestines. The vaginal cuff was 
brought up through the incision and anchored to the skin so that the two cervices 
protruded. Eecords of motility were obtained by the method described by one of u.o,c 
using prc-'.-suro changes in a balloon inserted through the fistula. 

In some animals at the beginning of the third stage, the transplanted uterus was 



severed from its cervix, leaving intact the vnginul canal, the two cervices, and the 
normal left utcnis. The lowermost portion of the right uterine cornu was brought 
op through the abdominal wall, resulting in a transplanted, ccrvicectomizcd uterus. 
In addition, a fistula was sometimes made using the nontrasplnnted left uterus 
according to the method previously described.^ Contractions vrere then recorded in 
the sanie fashion a.s in the nonccrviccctoinircd uterus. 

The above operative procedures have lieen previously describcd>c but arc included 
for tlu' sake of completeness. 

in:suLT.s 


The following rcsnltk are Ini^cd ujion data obtained from seven ralibits. 
In order to determine whether the nerve patlnshad been entirely severed, 
the prci?acral nerve was .stimulated in each animal jus-t |>ei<n-e it was 
kiUctl. Data from tho--'e rabbits in which a rcsimnse of the uterine tnius- 


planl was elicited were rejeetesl. 


Although the nnmiHU- of r.abhits' finally 
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used is admittedly few, the completeness of the operation and the con- 
sistency of the results give ample evidence of the activity of the de- 
nervated uterus in response to stimulation by the ovarian hormones, 
estrin and progestin. 

The results are presented under two headings, relating to the activity 
of each of the hormones mentioned. 

1. Rhythmic contractions of the transplanted uterus. We observed rhythmic 
motility under three distinct circumstances: 

A. Very marked contractions occurred spontaneously in two rabbits in which the 
ovaries were left in situ. Such motility is present in the nontransplanted uteri when 
nonpregnant rabbits are in heat and is lacking when they are not in heat.2 Large 
graafian follicles normally present when this estral motility is observed were present 
in these animals. Thus, it is demonstrated that the transplanted uterus is capable 
of exhibiting normal estral motility. Tlic hormone specifically responsible for such 
motilitj' is known to be estrin.2 

B. In three animals, ovariectomy was performed and then estrin (thcelin*) was 
injected. In one of these in which the cervix had been severed, the effect was 
observed twice. Pour times, therefore, it was found that estrin induced rliythmic 
motility in a previously quiescent, transplanted uterus (Pig. 4). 

G. In another rabbit, rhythmic motility followed an extended interval of in- 
activity during a period of pseudopregnancy (Pig. C). 

Thu.s it is clear that not only can rhythmic contractions be sustained 
in a tran.splanted uterus, but they can be initiated as well. Moreover, 
this is true whether or not the cervix is attached to the transplanted 
tissue. 

2. Hormonal inhibition of motility in tlie transplanted uterus. In three animals 
made pseudopregnant by the injection of pregnancy urine, spontaneous motility was 
inhibited. It was found tiint at this time we were unable to induce motility (Pig- 
0 , A) by means of estrin. Thus, the transplant was found to be unresponsive to its 
normal hormonal excitant, estrin, when under the influence of progestin, furnished by 
the rabbit’s own corpora lutea. 

These results are consistent in every way with earlier observations®’ 
which showed that, when the nontransplanted uterus is under the influ- 
ence of progestin, it is quiescent and cannot respond with rhythmic 
motility to estrin administration. 

PROTOCOLS 

Protocol 1. — ^Animal 573 (Pig. 4). 

Nov. 17, 1934: Pirst operative stage. 

Jan. 2G, 1935: Second operative stage. 

Peb. 7, 1935: Third stage and ovariectomy, bilateral. Fistula of cervi- 

ccctomized right uterus, transplant. 

Peb. 10, 1935: Record (Fig. 4, A). No spontaneous motility in normal 
uterus; no record made from transplant. 

•Generously fumtshecl by Parke, Davis and Co. 



MOTIUTY IX TRAXSPIiAXTKD DEXERVATED UTERUS 


Feb. 11, 1035: 
Feb. 12, 10;{r.: 


Feb. 13, 103.5: 


Feb. U. 1035: 


Theebn, 100 rat nnit.';, intrax-cuoui-lv. 

Record (Fig. 4, li). Normal fistula showed moderate 
motility but some degTcc of irregularity. Cerviccctom- 
ized traiipplant showed very slight motility. Tlieeliu 
100 rat units. 

Record (Fig. 4, C). Normal fistula, good motility, fair 
regularity. Tran.splnnf, good motility and fair regu- 
larity. Thcelin 100 rat units. 

Record (Fig. 4, D). Normal fistula showed good motility 
and more regular contractions than Feb. 1.3, 19.35. 
Trnn.splaiited fi.stula hIfo .showed better motility and 
regularity. Thcelin 100 rat units. 



KifT. 4. — Fnr cxplatmttoii. ec'i Protocol 1 . animal GT3, nn<l text. 


IVb. 1.5, 193.5: 
Feb. 10, 193.5: 

Feb. IS, 193.5; 


Feb. 19. 3935: 
Feb, 20. 1‘.>:'..5: 


Record (Fig. 4, F). About the same as Feb. 14, 193,5. 

Record (Fig, ■>, F). Rhythmicity very definite, contraction^ 
strong. 

Record (Fig. 4, (}). No thcelin for four day.a. Noirnal 
fistula .--hov.ed no contractions, transplanted j1‘-{’,i 1:! n 
few irregular small contractions. T'acclin 5'3 lat unit". 

’riu'.'lin .50 ml units. 

Reccird (Fii:. 4. 11). Ceatmr.tioRs ri-limnng. iiornml nter>.!«- 
se.nicwhal irjc.gular, transpl-'in; more sio.'itly regulnr. 

Record trig. 4, f). Animal ar.csthctired wit:i dial. :.??■ 
doa-cn opi-ncl. Tninsidriut in cxcellc-nt I'oiiditjor., no 
is:ft>ct!c.n, Ptr-acral n-'rve stimnlat.-d, Rc-.j-oris. •» ji, 
norn-.nl, :;ot in tmt;spi.an‘..''d u'.cr.is. 
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Frotocol 2. — ^Animal K-IS (Mg. 5). 

J an. 3, 1935 : Mrst stage, right ovariectomy. 

Jan. 17, 1935: Second stage. 

Peb. 4, - 1935 : Third stage. 

Peb. G, 1935: Pive cubic centimeters of urine of pregnancy. 

Peb. 11, ‘ 1935 : Tlieelin, 150 rat units. 

Peb. 12, 1935: Eecord (Pig. 5, -d). One week pseudopregnant. No 

motility in either the normal or transplanted fistula. 
Operation — left ovariectomy. Many large corpora lutea 
seen. 

Peb. 13, 1935: Tlieelin, 75 rat units. 

Peb. 14, 1935: Record (Pig. 5, JB). Marked motility in both the trans- 
planted and the normal fistulas. 



Figr. 5. — For explanation, see Protocol 2, animal IC15. 



Fiff. 6. — For explanation, see Protocol 3, animal K2. 


Frotocol 3. — Animal K-2 (Pig. 6). 

Sept. 8, 1934: First stage. 

Sept. 22, 1934: Second stage. 

Oct. 3, 1934: Urine of pregn.ancy, 10 c.c. 

Oct. 5, 1934: Third stage. Some sloughing of the cervix, the rest of 

good color, A’’erj' easy access with balloon. 

Oct. IG, 1934: Record (Fig. G, A). Thirteenth day of pseudopregnancy. 

No motility in the transplant. 

Oct. 17, 1934: Tlieelin, 50 rat units. 

Oct. 18, 1934: Tlieelin, 150 rat units. 

Oct. 19, 1934: Record (Fig. G, R). Sixteenth day of pseudopregnancy. 

Slight motility, irregular. 

Tlieelin, 50 rat units. 

Oct. 22, 1934: Record (Fig. 0, G). Nineteenth day of pseudopregnancy. 

’ Large contractions, rhythmic motility in transplant. 
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inscussioN* 

There exists in the literature ample evidence to show that uterine 
function is not materially modified when the nervous connections of that 
organ to the central nervous system arc severed. Those who have tran- 
sected the spinal cord,’* destroyed if*' or performed lumbar sympathec- 
tomj' without .subsequent interruption of conception, gestation, and ]nir- 
turition,’” justifiably claim that such nervous connections are probably 
not essential for the functioning of the uterus. Our results confirm this 
conclusion, as regards the cstral and pseudopregnant uterus. Tl is a 
fact, however, that those who have heretofore claimed to have severed 
the main nerve ])aths to the uterus liave also failed to adduce undeniable 
proof of the completeness of their oiierations. AYc have taken this pre- 
caution and have, accepted as satisfactory only those animals in which 
the transplant failed to respond when the presacral nerve Avns stimu- 



lated, The re.sults of the pre.sent study show unmistakably, therefore, 
that the connection of the uterus to the central nervous system is not 
essential for the known action of csirin and progestin. Yet, one may 
ask, to what extent <lo these hormones de])end upon the intrinsic innerva- 
tion of the uterus for their ofieets? 

The main peripheral paths of the motor sympathetic innervation of 
the rabbit uterus lie in the parametrium and arc distributed to each 
cornu locally, forming no exten^ve intiTiulerinc eonnectien.s*'' (Fig. 7). 
It is al.«n ti-ue that the cervical ganglia play no e.ss«aitial part in regulat- 
ing the responses to the hormones studied siuec the eorvix has l>e<.n 
removed in some of the transplants without modifie.ation of the v.fiWiiy. 
Biscause, then, the uterus without the cervix is virtually devoid of tserve 
eNdls and beeausc in the proerdure of transplanting tise uten:.« all the 
panimentrium is severed .and .amjde time allowed for dr-generation, v.c 
are mm-d to the eonclusion that the .stimulating .-iCtion of estrin on the 
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one hand and the inhibiting effect of progestin on the other are each 
mediated independently of the extrinsic and intrinsic motor sympathetic 
innervation. 

It should be noted in passing that Langley and Anderson have shown 
that there are no inhibitory sympathetic fibers to the rabbit uterus and 
that there is no sacral autonomic innervation. While tliis last has been 
questioned, certainly the sacral autonomic innervation to the uterus is 
at best inappreciable. 

In view of the above considerations it would appear, therefore, that 
the ultimate role of estrin and progestin activity in relation to uterine 
musculature must be investigated througli the chemical changes that 
take place in the uterus itself following the administration of these hor- 
mones. But the po.ssibility tliat the sjmergistic action of other endocrine 
faetoi’s maj’’ be essential for the normal effect of these hormones must 
not be overlooked. 


CONCLUSIONS 

1. Estrin maintains rhythmic contractions in the transplanted uterus. 

2. Estrin also induces such contractions in the previously nonmotile 
transplanted uterus. 

3. Progestin inhibits estral rhythmic contractions in the Iransplanted 
rabbit uterus. 

4. The myometrial effects of the.se two hormones are essentially myo- 
genic, the extrinsic and intrinsic innervation being nonessential. 

5. Although the action of estrin is myogenic, this hormone is incapable 
of inducing rhythmic contractions in vitro but can do so in the trans- 
planted uterus in vivo. 
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TIknuy C. Falk, and Ralph Naiiox, Nkw York, N, Y. 

(From the Gynccolopical Srrx'xcf. and ihr. Cardxolorrical Department of the French 

Hospital) 

T he following means have been cmi)loycd 1o study and report the 
contractibility of the uterus: 

1. AbilorninovURiniil palpation of l!ic imnian uterus 
2. Tlic nuiPclc strip method in animals 
M. Observation of exposed or excised Jinimal uterus 
A. Meelmnieiil tmeiiiRs of pressure variations 
a. Uterosal[)in{'()«raphy 
(). Electrical metliods 

1. Pnlpadon of the. Human Vie.rus . — Hueh information on the form 
variations, eontractions, etc., of the human uterus ettn be obtained from 
the simple procedure of bimanual jtalpation in trained hands. 

Dickinson (Dxxman Sex Anotomxj) presents a tlioroujili survey of the information 
to be gained from such nii examination. Furrows and ridges, areas of Itardening.s 
and softenings, cliangfxs in sliape, .“izo, and position, all give evidence of the activity 
of the nonpregnant uterus. Ho say.«, "The uterus npjiears to me to develop special 
degiee.s and rhythms of contraction at the time of ovulation, . . . relative quiescence 
follow.s menstniation, then nctivity develop.s during the time both ovaries nro large 
and tender nnd while one show.s protrusion, and then distinctive quiescence recurs 
until just before menstruation.'” 

2. 77) f .Vii.vc/c Strip Method . — A strip of uterine muscle is so arranged 
that its eoulrtiolious are rocorded on a kymograph hy a muscle lever, 
giving a mechanical tracing. 

With this method lUnir usiny; the white rat, showed the maximum con- 

tractions to be greater during diestnis flian during C'trus. Keyes (IfC.'L) u'ing 
excised muscle strij'S of the domestic .«ow, demonstrated the differences in the 
spnntancotis rate of contraction at <litrereni time® in tint cstrtis cycle, lie demon- 
straled tv.'o type*: of contract ior.s, birue and small, occurring at fiie faxiie linn*. Dar- 
ing the ^s'riod of devidopim-nt of the gncifian follicle atul .“hottly after its rup 
ture, tlie large contnn-lions predominate. Keyes believes tl-.at the maturing corpus 
Uits-v.in i*.diibits the latge contractions and cam-es tlo- short rontWiCtinns to pre 
dominate. 


ObfiSTtitions cut the Hxcisrd or Ksposed Animal Uiertt .'. — The ex- 
cised vvlnde utents when kept at bf.dy temjxTature In nxygemde*] 
solution may bo restored to spoulanf'ou.s cf»nt raetiott. 


P'-'-cking 
state* ;hr.; 


{li’27>'x ••te.die.l th.e c 

HlTIi “t? •d'-UI 


■atra.-tixS'.'^ *>f the tuW 

at-ej* nir.ctc. a i'ajs i- 


Of the S..T-. 

fore mplufe 


in He 

and ;• raLnate 
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after the follicles have ruptured and the ova have entered the uterus. During the 
ripening of the follicle the contractions are short and rapid. After the ova appear 
in the uterus, the contractions change to a slow rhythm. Wislocki and Guttmacher 
(1924), studying the uterus and tubes of the sow, verified the cyclic changes ob- 
served by Seckinger. Brouha and Simmonet (1927), using the guinea pig’s uterus, 
made periodic observations on a series of excised contracting uteri and confirmed 
the differences in rate and strengtli of contractions at different points in the estrous 
cycle. 

Ingenious methods were devised for observing the uterus in situ in the living 
animal. Wijsenbeek (1922), Mikuliez-Radecki and Westman (1926) so attached the 
cecum to the abdominal wall in rabbits as to wall off the uterus from the other 
abdominal organs, 'and then installed a small glass window in the abdominal wall so 
that the uterus and tubes could be observed. Mikulicz-Badecki found the abdominal 
window method unsatisfactory and reverted to the muscle strip technic. "Westman 
(1926) working on rabbits found very active muscular contractions of the tube in 
connection with follicular ripening. These contractions were strongest during estrus 
just before rupture when ripe follicles are present. He believes the corpus luteum 
has an inliibiting effect on the contractions. 

4. Mechanical Tracings of Pressure Variations . — While the uterus is 
contracting, the cavity naturally undergoes variations in size. If the 
cavity be filled "with fiuid, this fluid undergoes variations in pressure. 
If a tube is led from this fluid to a manometer or a tambour and a lever 
installed, a Icj^mographic record of these pressure changes can be made 
which will be a fair index of uterine contractility under conditions in- 
volving an irritant within the cavity. 

The fluid in the cavity of the uterus may be lying free, in which case 
a cannula is introduced into the cervix to make an air-tight system. On 
the other hand, this fluid may be contained in a rubber bag or balloon 
which is introduced into the uterine cavity first and later is distended 
with fluid. 

I 

Two interesting early experiments of tliis sort are mentioned in Dickinson’s 
Unman Sex Anatomy. Heinricius (1889) and Acconci (1891) introduced small 
rubber balloons into the uterine cavity by means of narrow silver sounds. The 
balloons were filled with water and the water column connected to recording manom- 
eters. 

Heinricius notes three sorts of contractions: tliose s^-nchronous with the pulse 
which he considers pulsation of a uterine artery and wliich are inconstant depending 
on impingement on or near such an artery, those wliich arc respiratory in rhythm 
which also vary in clearness, and finally, those which seem clearly uterine. He gives 
the duration of a contraction as varying from thirty seconds to three minutes. 

Acconci also notes the presence of uterine contractions in the nonpregnant human 
uterus but gives the rate of contraction as seven to eight per minute. 

Bejmolds (1929) introduced into rabbits’ uteri a tiny rubber balloon which he 
filled with water. This was preceded by an operation, hemisecting the vagina and 
creating a uterovaginal-abdominal wall fistula which gave better access to the uterus. 
Excellent Icj-mographic tracings were obtained but the question arise.s, as in all thc.se 
methods, whether artificial distention of the uterus effects or distorts contractions and 
gives a picture or rhythm unlike those that are spontaneous. He made no attempt to 
draw any exact conclusions. 
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Knnus (1029) used this method in cxlcnFivc studies on amb\datory patients. He 
filled the uterine cavity ■vvith oil find depended on the conic shoulder of the sril- 
pingojprnphy cannula to keep the system air tight. The result of these studies, ivhich 
depended upon the principle that pituitrin is ineffectual in causing uterine con- 
tractions in the presence of a corpus lutcum, w.as roughly to fix the date of ovula- 
tion Avith special reference to the "safe period." He found normal uteri in v.-omcn 
with twonty-eight-day cycles; spontaneous rhythmical contractions occur during the 
first fourteen days of the cycle and the uterus at this time responds to inj(s;fions of 
pituitrin. Beginning at the sixteenth day, there are no more spontaneous, rhythmical 
contractions and no response to pituitrin. The return of uterine activity does not 
occur until the day preceding menstruation. 

Very recently Adair and Davis. (lO.vl) introduced rubber bags into the post- 
partum human uterus. The bags were distended with sterile water. The kymo- 
graphic traeings were very clear. The effects of certain oxytoxic drags were shown. 

5. Uicrosalpingociraphy . — A itaiural outcome of the x-ray picture of 
the uterine cavity filled with an opaque medium Ava.s the “G. I. Series” 
of the uterus, and the ob.son’ation, under the tluoroscopc, of the continu- 
ous variations in size and shaxtc of the outline of tlie distended or partly 
distended uterine cavity. 

Schult’/.c (1920) made this the means of extensive studies of the mode 
of contraction of the nterus in amlnilatoiy cases. The,sc studies seem 
to .show that the uterus lias three functionally eonlraeling segments, the 
main part of the fundus and the two horn.s. Both maximal contx*action.s 
involving all three segments and jiartial contractions involving only one 
or two segments occur or progress from above domiward. In this work 
the contraction of the nlorus seems to have as it.s partial oh.iect, the 
emptying of tlic uterus of its unnatural contents. Therefore the objec- 
tion arises that while the manner of contraction may be cbarncteristie, 
tbc stimulus to coutraetioii may be of artificial ])rovoeation, 

(5. Klcciriatl Methods . — Those arc based on tiie familiar ‘‘action-cur- 
rent” of contracting muscle. As in the ca.‘=c of the clcetrocardiograpb, 
two contacts are required to “lead off.*' The tyiie of contact point varies, 
Borne observci's have xised metal electrodes (usually silver), others have 
used ])bysiologic or noniiolnrizable eleetrode.s. T;oads have been taken in 
animals from points on the external .surface of the exposed tube and 
nterus; in human beings, from the eendx, the rcctnm, the external ab- 
dominal wall, and oven the extremities. The recording instrument has 
nsunll.v been some form of .string galvanometer. 


Work <11 ttilff anlarc vns t'cenn alioni 19]0. Thcniirit-'r (3930) pb'ir.c.l ono clcr- 
{ratle Oil i!ic civix aad i!;o utla-r i:i tin.' r<fliim al ibe licigli* r.f t!;f> fsindii-'. He 
I'lOniaod c.an‘i'« liy t}ii« siu-ihoil wliich fipparositU- wrre Kot cardiac or respiratory. 
They WiTi- net |iri-#i*iit in wrciu-n aft»'r tl:*- incr.opaii-r- •;>r in ca;--.= fcil!t,v,;r..c iiyi-ter- 
••'-.torny. Hi-iVi'i'-M-r, ‘jnee j3if-y srere r.ct fidkjwf-d tisri'CJciv tliC (-ntir-r ryde from oai* 
pfiicd Se tbc juXt. wc t'.avr- sni v.-ay f,f ceri.drA’a;; t's.i"'.". wit!*, tbc bt*:;aT)<‘’r of tLo 
r.tcni-i at p'.'ir;** vi ‘As cyde. 

Wit {1932} r.tterip-nd tt* rrcfird tix' !rt<-rir-<- c’lat ra''t:orj i"t?;f;csd‘.'a'. witii lA.er 
pair,'*, aj'-parcativ with lilt’.' He ''•b.tair.rd r*'*.''vrd'i «■.: e'' r.trr;cti<-a* I'" 
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used a lead from the feet, but when the arms were used the heart contractions 
obliterated all others. Blumenfeldt and Dahlman (1913) obtained records by lead- 
ing directly from the puei-peral uterus of laparotomized rabbits. The uterus, in 
tliis work, was abnormally stimulated. A pressure system recorded mechanical curves 
at the same time, and it was noticed that the electrical and mechanical oscillations 
were not simultaneous. Metal electrodes were used. 

Greene (1928) working -with nonpolarizable electrodes on the excised automatically 
contracting rat uterus noticed two different electrical curves, a slow, large deflection 
of thirty- to forty-seconds ’ duration and small, rapid deflections of about one hundred 
and twenty per minute. Myograms were taken at the same time and the electrical 
action currents were found to start before the mechanical contractions. 

Bode (1931) obtained electrometrograms of the pregnant human uterus which he 
stimulated to contraction with injections of pituitary gland secretion. 

A very thorough piece of work was done on the exposed uterus of the virgin rabbit 
in situ by Bun-ichi Hasama (1930)., using nonpolarizable electrodes. Needle elec- 
trodes were also tried and gave similar results. He was able to show the registration 
of the action current of observed peristaltic muscle waves that passed through the 
uterus, from tubal cornu to cervix. The electrometrogram was a. regular diphasic 
curve with the approximate rate of three to seven curv’cs per minute. The intensity 
of the action current curves and the mechanical movements were not always parallel. 
The frequency and amplitude of the electrical cuiwes varied in different parts of the 
uterus. Action currents could be obtained from tlie circular musculature, the ampli- 
tude of which was less but the frequency the same as the longitudinal. 

A still more recent piece of work along this line was that of Vozza (1933) who 
ran an electrical and a mechanical pressure system in parallel. Both systems were 
so arranged as to :;egister on the same strip of film. The pressure system was "led 
off” from the uterine cavity through a small opening in one of the uterine cornua. 
The electrodes were of silver and were placed upon the ends of the isolated cornu. 
The rabbits in this experiment were at the beginning of pregnancy. 

Vozza concludes that "there was a rather intimate relation between the mechanical 
contractions and the bioelectrical phenomena, but the bioelectrical changes preceded 
by a fraction of a second the mechanical movements.” There were, however, oc- 
casional exceptions to this parallelism. 

The electrical curves were of three types. The first was a slow type, made up of a 
series of smaller oscillations (12 to 20 to the curve), which more or less corresponded 
to the mechanical curve. The second tj'pc seemed rather to be stimulated by the 
injection of pituitrin or gjmergen. The length in seconds of these different types 
of curves varied between ten and fifty seconds. In the third type the contractions 
were between 90 and 110 per jninute. 

The theorj' that the liuman uterus, a relatively large muscular organ, 
undergoes spontaneous contractions in its nongravid .state led us to at- 
tempt to verify this by^ securing permanent tracings of these contrac- 
tions, using a direct electrical “lead off” from the uterus through the 
electrocardiograph. 

TECHNIC OF the PRE.SENT INVESTIGATION 

Simple electrodes that were easy and safe to apply in the human uterus were 
constructed (Fig. 1). The lead from the fundus is a slender curved rod of silver, iwo 
inches in length, which slips easily into the uterus. It is attached to a long, in.sulatcd 
wire stem, at the other end of which is an adapter for connection with the lead from 
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tlic htriiif: {jnlvtmoinetcr. Over this wire stem, but ins-ulatod from it, s-liiles ri narrow 
tiiljf' of bakolito, nl one end of which i? a concave silver disk, the lead from the 
cervix. A thin wire buried in tlso bakelitc tube connwts the disk with the ndapter 
at the other end of the tube (Fig. 2). 

The cervix is exposed through a duck-billed speculum. Tlie cervix is incchnnicallv 
cleaned .and tincture of iodine on an applicator npjdicd. The electrode is introduced 




Vlfr. 1. — Ill'-ciroclo. .t, SIIvli- roti wlileh cntcr.s titerinc cavity; />', in''-iilaie(l wire 
stoin frotu A, wltli fnlant'-r for lerMl from Ralvanoun ter ; (', concuw: sllv.-r <lisl; .as 
eontact with e<'rvi.\ ; /) mi<l IjsUetlti' txii>e coulainiiifr liurictl wiie ivltii .■o'lajit'T for 
strluK iMlv.arioinetf r. 

Klf.-. — I'ieelroth- it) t'lnce lit «t* nis. 


/ ir. c' /Cl 



Fir. •. — wii'it Arty Jit o'ete contrwt'firir.s v, ■ re r' -.-or-h A, 
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As one follows a few women through several months in this manner, a distinct 
form of movement of the galvanometer string is recognized. These movements occur 
with a definite periodicity in the cycle (Fig. 3). The waves are irregularly rhythmic. 



Pig. 4*. — ^Almost total absence of string activity. Headings taken A, eight and B, 

ten days postmenstrual. 



Fig. 5. — String galvanometer activity on thirteenth day postmenstrual. 








^ 1 

1 







Fip, c. — Reading of .string galvanometer twenty-third day postmenstrual ; no activity. 

They differ moderately, one from the other, in duration tind inten.sity. The average 
lengtli of the wave i.s about twenty .‘•■econds. Thi.s, liowcver, varies and waves of as 
often as three to four seconds and as .slowly recurrent as forty seconds have been re- 

* Tracings .shown in Fig.s. 4. 5, and C arc from the .same patient. 
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cordc'l. AVIien trncinjifl aro taken at frequent slmrt intervals^ every two or lliree 
day.K thron};5ii.)Ut llio entire niontli; llic contractions begin to appear on or at)ont tiie 
nintli flay (Fig. -1). Tliey pcem to be most marked from titc twelfth to tlie t-ixteeiith 
day (Fig. 5). They may be present, although diminished, up to the eighteenth or 
nineteenth day and arc rarely found fiom the twentieth day up to the onset af 
menstruation (Fig. 0). 

Success in demonstrating those waves depends gntatly ujion the introduction of 
the inner electrode well into the interior of tlie uterus and upon the elimination of 
interfering currents and string wandering. 


In 11)0 rendittg of llie iccords obtnined tlioi-o nrc a number of fornts 
of siring activity which must bo recognized as artifacts and ruled out. 

I. /lrn‘/(icf,s l)iu in J'rtrnncrnis Jiistvrhaucrx. — Slamming of doors, moving of 
heavy bodies, passing of elev.ator.a, and loose electrical connections, produce n series 
of fine "jiggling” waves which are coincident with that particular disturbance. 

II. Artifacts on (he J’art of the raiinti, — Strenuous movements of the legs or 
hijis, coughing, straiiiiug, sudden very deep breathing and violent perislal.=is (ns 
from a recent cathartic), all produce marked irregular defie.Kiotis of the string. 
Tliesc disappear witli the ccsstilion of the activity. 

1). Pulse TPorc. — Small but definite and regular wavelets occur whose rate is 
exactly tlmt of the heart. Tliey are superimposed upon whatever other larger waves 
there may be. One may regard these as a tnnsmission of the cardiac impulse. 
Against that, however, is the fact that frequently they arc entirely absent. It is 
possible that the.«e small regular wnveletc may be iu the natme of a "pulse jerk” 
occurring with uterine engorgement. 

•1. Tiny Wanlcts. — Tiny "jiggling” wavelets resembling those of the extraneous 
cau.sc.s of known origin mentioned in Group 1, occasionally occur without any per- 
ceptible cause. 

.0. H'uudrriiu; of the SIrinp. — In the case of wamlering of the string (a phenome- 
non familiar enough to eUv’trnoauliologists) the galvanometer string, when set at one 
edge of the recording strip, more or les* nipidly drifts across the strip and off on 
the ojiposite side. It has to be brought back again. Wiile annoying, this wander- 
ing docs not completely interfere with the Tegistration of the other forms of activ- 
ity that occur, superimposed rrpon it. "Wandering of the string is couumnily at- 
trihuted to secretions, grease, and impurities fit the point of contact of the electrode 
and rise tissues, these being factors which set irp interferirrg surface current. Tr.ci- 
thurtally, it ^^u<- tluurglil that wandering of the string occirrred at. certain jeTiods, 
the exact definitenc.'-.« of which could not be didcrmineil. An interqin tatioa <»f this 
"wandering” led to the belief that there was a more or lc>s periodic change in the 
ri'nntic.n uf th*’ seerctiotis in the uterine errvity. Tliis v.ould have to be proved by 
further strniy, 

SFMV.ARV Of" OUs:r-UV,\TtOKS 

Six ]>r!tit;‘u1s were followt-d Ibnnigh total of SrfUen menstrua] cyoles. 
fbie httmirc'd anrl. llirce rer.dnigs; were talceu. As many .as nine reeorfis 
wore made on <uic potictit during one irieissintai interv.-il. The degree 
of tlmrougbness wit}) whieh lijr-so evcle.s were invesiig.ule'd and the nttm- 
ber of records mnde doperided tiptot the eunperation of .•itsslitil.atory eliiric 
juttifjits and, tlu-reforo, vriried eiUiKtdvraMy, }n t'lree hrstanees. nply 
tw<i ta adirsgs e.ivtid be isblnitjci] ihsv«ugb<iu* (Uie ojstirr nn r.strnrjl in’erv.'il. 
Wlsile ;ir tbentselvos wonbi If; lUtortv :nco!}eb.j‘iivfA tiiov e.an be 
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interpreted, however, when combined with observations on other men- 
strual cycles, on the same and other subjects, which were studied more 
completely. 

Eleven menstrual cycles were completely studied on five patients; 
of these eleven, ten showed a definite increase in string activity from 
the ninth to the eighteenth day. 

The interpretation of the origin of these waves is somewhat problem- 
atical. They seem to be of uterine origin. They are much too slow 
for heart or respiration. They are slow enough for smooth muscle, 
and there can be no question that they “led off” directly from the 
uterus. If they represented the muscular activity of an adjacent organ 
such as bladder, intestine, or colon, one would not expect any definite 
rhythmic cycle of contraction from the tenth to fifteenth day of the 
cycle. Kepeated injections of theelin seemed irregularly to augment 
these waves. This, too, would argue against the activity of another 
organ. As these waves occur at the time supposed to be the ovulation 
period, the waves might be a record of tubal peristalsis. This, however, 
is very doubtful. Seckinger shows that maximal tubal contractions 
occur later in the cycle. 

If these periodic increases in string activity do represent increased 
contraction of the uterus, this will be a means, however imperfect, of 
recording the spontaneous contractions of nonpregnant uteri. Further- 
more, as these contractions are apparently coincident with the pressure, 
if not life, of the developed follicle or the recently expelled ovum, this 
method may give indirect information regarding stages of ovulation. 
Theoretically one might explain the absence of contractions up to tiic 
eleventh day to a low amount of folliculin, from the eleventh to the 
twenty-first day ample folliculin, after the twenty-first day the in- 
hibition of corpus luteum. 
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IITSTOKICAL MiiVIEW OF A SYNJ)ROM.E li.MBRACING UTERO- 
OVARTAN ATROPHY WITH PERSISTiiNT LACTATION 
(FRO^OIEL’S DISEASE) 

E. A. SnAKP, ]\LD., Detroit, .Mich. 


A trophy oI tlie lUcms and ovaries associated witli lactation is a 
k syndrome tjf historical if. not of current interest. I’riority of de- 
scription of this entity ujipears to liavc been accorded Richard FronunoP 
of Berlin as a result of his study of 2S en.^es published in 1882. 

It i.s noteworthy that Froinmel, in bis c.'^say entitled Uehcr pnerperak 
Atrophic (hs Vi crus, referred to a descrij)tion of the syndrome by Chiari 
in 185a.- Two enntein])orary clinicians, Siin])son'* and Schroder,"* were 
(tiled by Froinmel as haviufr been 00 * 1111 x 001 . of the syndrome. Since 
Chiari might be jirojicrly accredited with the initial de.scri]iiion of the 
.symjitom complex, his original observations will be given in their en- 
tirety. 

Chiari, with the collaboration of C. Braiin and .1. Spaeth, published 
a .scries of essa.vs on gynecologic and obstetric subjects cmliracing ob- 
servations on patients in the clinics of Vienna during the yeans 1848 to 
185.5, inclusive. In a subsection of one of Cliiari*s rcjiorts there appeans 
under the titht: “Anomaly of si/.e.'' a dcs(tri]iiion of variou.s types of 
uteri. In a skctcliy, disc(»nn<’cted form of annotation, made more dif- 
ficult to interprol because of a mixture of arclmic, classic, and colloquial 
idioms, he discussed two c'ascs of jiueiqieral ulcroovarian atrophy ac- 
eonpianicd b.v jn-rsistent lactation. After tmmmcnliing briefly on tin* 
Iho'eid, atro)tbic, and deviated uteri found in chlorotic women, f'hiari 
assert.s; 


T>i tl'.i' (■.‘•(jiitri'-l (iiejine :(trophi's lii'losic two r.-ir';.- Ui .• tiehov wtucl! v.erc 
wltli S'VO'tu'u *>f rsitV. following tlwir n.P.'i 

enmjii.'O' a.nsjiiu- {he vtiioiifnl ''f tin* j.utii-nt':. 
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the night. Patient also noticed pressure on the breasts caused excretion of a thick, 
yellow-white milk. On vaginal examination there were revealed an atrophic, pro- 
lapsed, lacerated, patent cervix, and a veiy thin, relaxed utei’us of ordinary length. 

Chiari comments on these two ease histories very briefly as follows : 

Leucorrhea (blennorrhea) was not observed in either case before or during the 
observation. We look upon both as early senile atrophy of the uterus which depends 
upon the nutritional state of the patient and is more or less influenced by general 
health. 

After reviewing Chiari ’s brief and informative communication, the 
failure to recognize the clinical import of the symptom-complex until 
PrommePs fortuitous essay in 1882 is astonishing at this advanced 
period. 

The opening section of PrommePs essay was devoted to a review of 
the literature and citations of opinions about the classification, incidence, 
pathogenesis, and diagnosis of various types of uterine atrophy. Be- 
cause of his pertinent statistical data and the accurate description of 
the puerperal syndrome, a slightly abridged translation of his report 
is subjoined: 

Among 3,000 gynecologic patients, 28, or about 1 per cent, showed various types 
of uterine atrophy. It is of especial interest that atrophy is not limited to women 
of middle age, who after a great number of pregnancies develop atrophy of the 
uterus. Of the 28 cases, one patient 19 years of age showed this condition, and the 
eldest patient in the group was 40 years of age. The average was about 29.C years. 
As a rule the W'omen are young and poorly nourished and at first glance do not 
appear to be in their twentieth year. They come to the physician not because of 
amenorrhea, despite tlie fact that breast feeding has been discontinued for several 
months, but because of a great number of complaints. Abdominal pain, sensations 
of active movements in the abdomen, backache over the entire back and extending 
down both legs, and numerous hysterical manifestations are among the symptoms. 
They are distressed and show mental depression. 

The inspection of the external genitalia is, as a rule, negative. No inflammatory 
changes are present in the uterine adnexa, the ovaries are free and movable, but 
uterine atrophy is always found. In a few cases the uterus is much smaller, extraor- 
dinarily thin, length decreased (5 to 5.5 cm., in one case only 4.5 cm.) and 
generally' firm and palpable. TJie atrophy effects the cervix, also, wliich is visible 
as a small peg in the vagina, or similar to senile atrophy', may be entirely' absent. 

In other cases the uterus is not sliortencd, but there is a change in tlic thickness of 
the walls, so that palpation is often diflicult. Tlic uterine body is generally mobile 
and can be moved from the anteverted to the retroverted position, but this type j-'’ 
usually' in the retroposition. The vaginal cervix is often thick and firm but some- 
times atrophic and flaccid. In introducing instruments care must be exercised to 
prevent piercing the uterine walls. 

In the majority of cases the ovaries arc small and atrojdiic. Only 3 cases out of 
28 showed ovaries of normal size. Menstruation did not reappear in all cases after 
weaning. In one case the menses resumed for a short time, but amenorrhea ensued. 
The condition may be caused or at Ic'ast aggravated by lactation. 



SIIAUP: in’KKDOVAUlAX ATIIOI'HV WITH PKIJ.SISTI'A’T I.ACTATIOX -IIJJ 


Froiniiicl at tliis poim aclvi?es breast fcadiii” and dt'scrilies Ids find- 
ings derived from examination of nursing mothers, ooneliiding that a 
firm, small nterus is cluiracleristie during lactation, lie eonlinnes the 
thesis with these interesting observations on uterine atrophy; 

Tliffio llndingH (on iinrmnl nuii^nip niotlicr.'^) nujijiort tlif n^^sunipt ion Unit hi 
Fomo women, us n rcMilt of Inctalion, the uteriiP iiUnins tmcli a pronounced ile^ree of 
iin’otulion that n suhseqnent restitutio fn intfftrum cannot occur. TIh'r may explain 
why atroidiy is found among women after one or .several pregnancicp. Atrophy was 
found in P after (1 jiregnaneies, in 2 after 2, in 0 after ?>, in 1 after 5, in 5 after 
f). in 1 after G, in 1 afti'r 7, in 1 after S and 1 after P pregnancies. In tdl ca.ses 
normal menstrual periods weie observed. 

In one case a young and robust woman developed a nmrkeil gtmilal atrophy after 
her first pregnancy altliongh bictation did not ajipear. Another woman, 2.'{ years of 
age, pave birth to a iiremalurc btiby (0 months) but. resumed menstruation three 
months after delivery, havinp two .scanty periods then ceiiseil for a period of two 
yenr.'^. Neither the history nor the examinations disclosed any cause to oxpltiin an 
atrophy of the uterus. A third interestinp case was :i woman, 2S years of ape, who 
had given birth to five children, the last prepnnncy havinp occurred one and a half 
years apo. After nursinp the baby three months, breast feedinp was diseontinned, 
and the men.ses npiieared for three months then ceased eompb-lely. Lactation per- 
sisted, however, from bolli breasts so profusely that her underwear and dress wore 
always saturated. This condition continued for one year, and the jiatieut found it 
necessary to wear two large towels to jirotecl her clothes. Pressure on the breasts 
expelled an appreciable spray of mill:. The nteru.s was sliphtly rctropos-nl, .'5,5 cm, 
in Icnpth, and thin-walhsl. Potli ovaries wore .^mall and ntrojihic. Tito condition wa" 
still nnclianped when this ]>apcr went to ]*ress. 

Frommol i-onchulod that, women who oxperieiuro nuniffroti.'^ jtregiumciM 
in rapid sctpionm; have imposed on llic genii al organ.s ti great biologie 
demand, whieli may eonlribiile lo nterine nlroidiy. lie exjtre.ssfd the be- 
lief tinil the ]>rognosis' in genital atrojdiy due to prolonged laetation 
wa.s nnfavoraltle. sinee only one of his 2S ea.se.s showed itomplede re- 
eovery. Projihylaxis was reeommended — detection of tdmonmd iuvoln- 
tion early in the jntorperium followed by immediate, weaning of the 
infant. His outline of therapy e-mbraeed hot .sitz haflis. improved nutri- 
tion, insertion of ])e.ss.aries to irritate the ntenis. and iron for the anemia. 


ro.MytKNT 


Mnlnntrilion itt the iuiiabitants of the large eetUet-s of iiojnslation 
in Cetitr.al ICurojn' during tlte periods Chiari and Fromrmd made tln-ir 
observations may liave eontributed to tliv ineidr-nee of this nr atiy 


W;is not alarming since b ss than 1 per cent of 

jd,ay<H\ StJi- sarue symjitnn'.atolagy. 

Tlu: rarity of sise entity is n*"d so intriguin 
tions. Mnnmn'iry fino'tivn is identifn-d v.itl! 
Tis is ilic go’s:>d, v.Iiile jA.l j-in; nbsVsioccnfraili 
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clear delineation of the mechanism responsible for the precipitate gen- 
ital changes and persistent postpartum lactation could not be undertaken 
under any circumstances, however, without data on .the antepartum 
integrity of the incretory system. Pregnancy alone is presumptive but 
not conclusive proof of normal balance in the reproductive zone. 
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PREGNANCY COhIPLICATED BY CARCINOMA OF THE CERVIX 

William Neill, Jr., M.D., M.A,, Baltimore, Md. 

(From the Howard A. Kelly Hospital) 

T his report owes its inception to the study of six patients with preg- 
nancy complicated by carcinoma of the uterine cerwx met with in 
tliis hospital. 1 propose to present their histories, with the method and 
results of treatment. Not knowing definitely the vieivpoint and prac- 
tices at other clinics, I have undertaken a review of the literature and, 
with but few exceptions, found little detail. It consists mostly of ob- 
servations in one or more individual cases with little or no discussion 
as to the best method of treatment for this condition as a whole. The 
vast majority Avere treated by complete hysterectomy in the earlier 
months of pregnancy and, after the seventh month, by cesarean section 
and hysterectomy. Only an occasional instance is reported where radi- 
ation alone was used, but considerable advice against such treatment on 
account of tlie harmful effect on the offspring. I can find but scanty 
mortality statistics following the complete operations, but the average 
of my findings is high. 

Fortunately the condition is rare. Stoekel reports that out of 18,000 preg- 
nancies there were 8 cancers of tho cer\'ix, or 0.0 1 per cent. Kerstner’s percentage 
is 0.05 per cent. Hirst in a group of 12,484 pregnancies found only 1 cancer of 
the cerv’ix, or 0.008 per cent. Gross finds 1 cancer of the cervix in 1,538 pregnancies, 
or 0.065 per cent, yfendel in 29,962 pregnancies collected from tho literature found 
24 cancers of the cervix, or 0.08 per cent. In 1,500 pregnancies at the .T ohns Hopkins 
Hospital, there were 5 cancers of the cei’vix, or 0.3 per cent. Among 18,243 preg- 
nancies at the University of Cliicngo there were tv.-o cervical cancers, or 0.01 per cent. 
In our o^vn material, consisting of 2,703 cancers of the cervix, there v.-cre 6 prog- 
nancie-s, or 0.2 per cent. 

The incidence of occurrence is met with in the same relative frequency m 
primiparas and multiparas as is cervical cancer without pregnancy. The youngc.st 
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patient (sixteen years old) is reported by Tuft; an extensive condition ending in 
deatli to botli inotlicr and fetus without interference at the fourth month. Myl- 
vaganam and Blonstein each reported an instance of twins at term, and Watson, 
triplets at the fifth month. 

Tliere is a divergence of ojiinion ns to whether pregnancy stimulates or inhibits 
cancer. Such observers us Zweifeld and Simpson feel that it increases activity, 
while Weibcl, Wolfe, Aleycr, and Stdckcl arc of the opinion that it retards the 
growth. On the contrary, Bunim, JlofCmeier, Kobak, and Cullen do not believe there 
is any effect one way or the other. 

The diagnosis should not bo difficult. The error frequenlly made is 
to coiLsider all abnormal bleeding during the early stages of pregnancy 
as a threatened abortion and, in the later months, as placenta previa or 
some type of accidental hemorrhage. The general tendency against mak- 
ing a pelvic examination during pregnancy should be changed, thus pre- 
venting an occasional cervical cancer to progress undiagnosed. Much can 
be learned from a rectoabdominal examination, couiilcd with a direct in- 
spection. The hesitancy in doing a biopsy undoubtedly is due to its 
improper performance, the tendenej* being to remove too great an 
amount of tissue, necessitating the cautery or suture to check bleeding, 
■with a later possibility of infection. The more simple procedure, 
fraught ■svith no danger of complication, is adequately accomplished by 
removing •without anesthesia a small bit of tissue ■with a nasal rongeur 
forceps from a characteristic area of the erosion with the patient on the 
office examining table. The patient is able to return at once to her 
home, and an accurate diagnosis is established. 

Considerable -has been written as to the effect on the offspring, both 
where radiation has been given prior to conception and after pregnancy 
has occurred. In iiatients treated by radiation followed by a tempo- 
rarj’- amenorrhea, with a later return of normal menstruation, pregnancy 
rarely occurs, but should conception take place, there is a marked 
tendency to miscarriage. Goldstein and Murjihy in a study of 650 preg- 
nancies associated with pelvic radiation prior to conception found 24 
per cent ended in.abortion and 13 per cent in the birth of defective chil- 
dren. From a study of reported cases, it is not clear whether this is a 
direct result of the radiation, or due to the condition for which the 
patient was originally treated. It has been definitely determined, how- 
ever, both by experimentation on animals and from the observation on 
human beings, that radiation after pregnancy has occurred has a definite 
tendency to injure the offspring, and because of this, therapeutic radia- 
tion during pregnancy should not be carried out unless all other methods 
of treatment have been carefully considered. 

Mendel collected 1 2 cases from the literature where radiation was used during some 
stage of pregnancy, with birth by cesarean operation of normal cMldren at term, and 
15 others wherein there was definite injury, 4 ending in abortion, 6 at term with 
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intercranial abnormalities, and 5 malformations, Goldstein in a study of 24 radi- 
ated pregnancies reports 16 unbealtliy children, and he advises that a pregnant 
uterus should never be radiated. 

It is my opinion that radiation is a much more efficient method of 
treating cancer of the cervix complicated by pregnancy than any radical 
operative procedure. The treatment should be instituted just as soon 
as the diagnosis is made. In the first four months of pregnancy it is 
hardly possible to radiate without injury to the fetus, and the entire 
endeavor of the treatment should be directed toward curing the cancer 
and saving the life of the mother. In the later months it is not only 
possible to cure the cancer but also to obtain a normal child, by the 
topical application of radium. It is safe to give in a single application 
from 3 to 3.5 gm. hours, the technic followed being almost identical 
with that used in cancer of the cervix not complicated with pregnancy. 
The patient is placed in the Imee-ehest posture which, with a Sims 
speculum, allows full distention of the vaginal cavity and perfect ex- 
posure of the entire growth. The radium, held in a cloth form, con- 
taining from six to eight separate tubes, is folded over the entire surface. 
Lead screens are interposed, pi’oteeting the bladder and rectum, while 
the vaginal cavity is packed lightly -with sufficient gauze thoroughly to 
displace all normal mucous surfaces away from the radium. A large 
amount of radium is used in each instance, tlio total being from 2 to 3 
gm. and the actual time of application is not over one to one and one- 
half hours, which eliminates any possible dilatation of the cervix that 
might occur from the pacldng. We do not place tubes in tandem within 
the cervical canal to the level of the internal os as is the routine in 
patients without pregnancy. Careful follow-up examinations are made 
until after the birth of the child and further treatment given, either 
through the cervix with radium or externally about the pelvis ■with x-ray, 
should it be indicated. 

In the early months of pregnancy, should the irradiation not cause 
abortion after the growth is thoroughly under control, it should be pro- 
duced by mechanical means. In the later montlis it is advisable to allow 
the pregnancy to proceed to term, ending it by cesarean section. The 
operation should not be any type of a Poi-ro, nor should an attempt be 
made to remove the utei’us. The poor immediate results and high op- 
erative mortalitj' from Ihe complete operation would indicate radial ion 
treatment, as outlined, to be the better plan. 

CASE REPORTS 

Cask 1. — Operable carcinoma of the cervix with pregnancy at the fifth month- 
yirs. M. B., wliite, ageft thirty-two years (No. 225D0). Previously she had civen 
birth without difilculty to three children. She was fiisl seen lUay 13, 1030. Tliere 
had been irregular vaginal bleeding for the past three months and, prior to preg- 
nancy, a chronic leucorrheal di.=ehargo. Past history was negative for .serious ill- 
nesses or operations. On examination, occupying the anterior half of the cervix there 
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was a large everting, fungating mass, and induration at the base of the right broad 
ligament, without fixation; left side clear. Hemoglobin was 56 per cent. Child 
was viable. Tissue diagnosis, squamous cell carcinoma, Grade III. A topical 
application of radium was given against the growth of 3,109 me. hours. All bleed- 
ing ceased after one week. Next seen July, 1930; pregnancy advancing normally 
and the cervical growth healed. On Sept. 12, 39.30, a normal child, weighing 8 
pounds, was delivered by cesarean section. An examination of the lateral pelvic struc- 
tures intraabdominally revealed no evidence of extension of the growth. In March, 
1931, the patient’s gallbladder was removed for an upper abdominal condition. Six 
months after delivery normal menstruatinn returned and continued until July, 1931, 
when she was given treatment with x-ray for a total of one E. S. D. over front 
and back of pelvis to establish an artificial menopause. Tliis was satisfactorily 
brought about and at present there is no palpable evidence of the carcinoma. The 
child, four and one-half years old, is perfectly normal. 

Case 2. — Operable carcinoma of the cervix with prcpnancy at the sixth month. 
Mrs. A. W., white, aged twenty-nine (Ko. 24792). First seen Nov. 28, 1931. Past 
history negative for serious illnesses or operations. She had two living children 
and two miscarriages. Chronic lencorrhca had been present for years. First noted 
irregular bleeding in January, 1931, four months before pregnancy occurred and 
continued in scanty amount witliout cessation until August, 1931, when the bleeding 
increased and treatment was instituted for threatened abortion. On examination 
there was a friable bleeding mass on the posterior cervix; no lateral extension. 
Tissue examination, squamous cell carcinoma. Grade HI. A topical application of 
radium was applied against the cervix for a dosage of 3.6 gm. hours. Labor began 
Feb. 11, 1932, when a cesarean operation was done with the delivery of a normal 
S-pound baby. At the time of operation palpation within the pelvis failed to reveal 
any evidence of iutrapelvic malignancy, and the cervix was healed. Jan. 19, 1935; 
mother and child both health.y; no evidence of any cancer. Normal menstruation 
occurred six months ago and has been regular ever since. X-radiation over the pelvis 
for an artificial menopause was advised which so far has been refused. 

Case 3. — Operable carcinoma of the cervix with 2n'cp)in7ic?/ at seven and one-half 
months. Mrs. 0. H., colored, aged twenty-eight (No. 17355). First seen Dec. 1, 
1926. Past history was negative as to serious illnesses or oi^erations. There had 
been four normal pregnancies. Scanty vaginal bleeding began in September, 1926, 
which was continuous until I saw her, and during this period, she was treated for 
threatened abortion. Health continued good and she gained in weight as the preg- 
nancy advanced. On the right side of the ccrvi.v was a solid, nonulcerating, rounded 
tumor, bleeding on touch. The cervix was movable with the fundus, and the fornices 
were clear. The tumor, with the cervix, could be delivered entirely outside the 
vagina, and was removed ndth the cautery. Tissue revealed squamous cell carcinoma. 
Grade III. On Dec. 15, 3926, four glass radon capsules, each containing 2.5 me., 
were implanted permanently into the cervical stump and on Dec. IS, 1926, 1,765 me. 
of radon topically applied. The in-egnancy continued its normal course, with ces- 
sation of bleeding, until Jan. 16, 1927, when her first labor pains began and a healthy 
female child, weighing 6 pounds, 4 ounces, was delivered by cesarean section. On 
April 1, 1927, a superficial but definite metastatic nodule 1 cm. in diameter was 
removed from the right vaginal orifice ndtli the cautery. The patient remained well 
without return of menstruation until Janxiary, 1931, when there was a definite mass 
in the right femoral region, the pelvic structures remaining x^crfectly clear. In May, 
1931, there was a profuse hemorrhage from this sloughing mass, occurring at her 
isolated home in the country, and she died before a physician could reach her. The 
child is well and over eight years of age. 
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Case 4. — Extensive, inoperable carcinoma of the cervix with pregnancy. H. M., 
colored, aged tliirty-eiglit (No. 24279). First seen on June 5, 1931. She had three 
normal children; one miscarriage. There had been no complication with the present 
pregnancy until the fourtli month, when a scanty, irregular, bloody vaginal discharge 
appeared which continued. For years there iiad been a chronic leueorrhea. Past 
liistory was negative for serious illnesses or operations. On examination, cervix oc- 
cupied by a large, craterous ulceration, with involvement in tlie right broad liga- 
ment region all the way to the pelvic wall, and to a lesser extent on the left. Tissue 
diagnosis: squamous cell carcinoma, Grade III. A cesarean section was done the 
following day, with delivery of a normal cliild. On July 12, 1931, a topical ap- 
plication of radium was given against the cervix of 3,000 me. hours, and a series 
of deep x-ray treatments tlirougli multiple portals about the pelvis, completed July 
30, 1931. Sept. 27, 1931, the condition rvas no belter. Sept. 30, 1931, one gold radon 
capsule, 13.6 me., was implanted permanently into the cervical groivth, and on Nov. 
15, 1931, an additional 1,000 me. hours applied against the cervix. There was little, 
if any, general improvement, but definite relief from pain and hemorrhage. Death oc- 
curred from the disease on April 23, 1932. 

Case 5. — Extensive carcinoma of the cervix with pregnancy at term. Neglected 
for one and one-half years. Mrs. E. F., white, aged thirty-nine (No. 24280). Past 
history was negative as to serious illnesses or operations. She had six children; two 
miscarriages. On Dec. 10, 1929 she w’as delivered elsewhere of a normal child by 
cesarean section followed by supravaginal hysterectomy. On account of irregular 
bleeding, while in the hospital, the cervix was examined and tissue removed, which re- 
vealed squamous cell carcinoma. Grade III. No attempt was made to do anything for 
this condition and she was discharged. The bleeding continued in small amounts with- 
out symptoms until September, 1930 when it became profuse and she consulted an- 
other physician and was told she had change of life, and nothing was done until 
July', 1931 when, due to the continuation of bleeding, she was sent to this hospital. 
On examination cervix was replaced by a huge, fungating mass, nearly filling the 
vaginal ca^^ty, with, complete fixation from side to side. Palliative x-ray treatment 
given July 25 and 26, and on August 3, 3,000 me. hours radium radiation given 
against the cervix. This checked the bleeding and made the patient more comfort- 
able, but she died of the disease on Sept. 4, 1931. 

Case 6. — Extensive carcinoma of the cerrix with pregnancy, spontaneously de- 
livered at term. Mrs. T. K., white, aged thirty-five (No. 23125). Past history nega- 
tive for serious illnesses or operations. She had ten children. Suffered from chronic 
leueorrhea for j'cars. In April, 1930 at the fifth month of pregnancy there appeared 
an irregular bloody vaginal discharge. On Aug. 24, 1930 she was delivered spon- 
taneously, with considerable difficulty and hemorrhage. The baby' lived three day.s, 
its death being due to a malformation of the esophagus. Nothing further was done, 
the opinion being that the condition was hopeless. Due to pain and bleeding I was 
asked to sec her on Sept. 30, 1930. On examination patient was pale and ill and the 
vaginal cavity almost entirely filled with a large, fungating growtii, wilii fixation to 
both broad ligaments and base of the bladder region. On Oct. 2, 1930 the largo 
fungating mass was removed with a dull spoon curette, and it was felt that she 
would develop a ve.sicovaginal fistula. Tissue diagnosis: squamous cell carcinoma, 
Grade III. On Oct. 4, 1930 a topical application of radium was given against the 
growth for a dosage of 3.000 me. hour.s. Astonishing improvement immediately fol- 
lowed and in Julv, 3931 everything was healed at the vaginal vault, but there 
was still fixation laterally. On July 38, 1931 an additional 1,000 me. hours radium 
radiation was given against the vaginal vault for a recurrent ulcer, showing active 
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cancer. She remained sjairptomatically well until December, 1933 Avhen extensive 
recurrence was noted locally and 1,400 me. radium liours were given against the recur- 
rence, checking the bleeding and affording comfort to the patient, but her general 
condition declined, and a vesicovaginal fistula developed in Debruary, 1934, which 
persisted until her death of the disease in July, 1934. 
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Mitsui, K.: A Study of Appendicitis in Gynecology, Jap. J. Obst. & Gynec. 17: 

291, 1934. 

Mitsui studied 230 appendices removed during tlie cotu-se of gj-necologic opera- 
tions. He found a stricture of the appendix in 24 cases. There was evident decrease 
in the mobility of the cecum in 27 cases, and 25 of these had complicating ap- 
pendicitis. There was excessive mobility of the cecum in 17 cases and only 8 of 
these had associated appendicitis. The author found bacteria in 91 per cent of 
aU the appendices; he also studied the tubes and ovaries of 53 of these cases and 
found bacteria in 19 of them. He failed to find any direct connection between the 
Ijunphatics of the appendix and tlie female genitalia as claimed by Clado and 
Durand. 

In the series of 230 cases, the appendix was found diseased in 143 cases. Hence 
there is a definite relationsliip between appendicitis and gjmecologic disease. Cystic 
degeneration of the ovaries occurred in 30 per cent of the cases, furthermore, 
53 per cent of all these patients were sterile, hence there is a definite connection be- 
tween sterility and appendicitis. In addition, there were 21 cases of ectopic preg- 
nancy, 8 of whick complicated appendicitis. 

The author believes that when women of marriageable age have an attack of 
appendicitis the appendix should be removed even if the attack is slight. 

J. B. Gkeenhill. 



TUBERCULOUS ENDOMETRITIS 


Martin W. Diethelm, M.D., A.M., F.A.C.S., and 
Thomas L, Ramsey, M.D., C.P., Toledo, Ohio 
(From St. Yincents Eospital) 

UBERCULOSIS of tlie female genital tract is in itself not- as common as 
* generally supposed. Tuberculosis of the endometrium, diagnosed as an isolated 
lesion from the uterine curettings without demonstrable pathology in the tubes or 
in the cervix, can safely be assumed to be an uncommon lesion. 

In the Department of Pathologj- of our hospital, receiving approximately 4,000 
fresh • tissues from the surgical service each year, among Avhich there is a yearly 
average of about 500 gynecologic specimens, tuberculosis of the genital tract lias been 
found only tliirty times during the last seven years, or in about 0.85 per cent. 
Tuberculosis in the endometrium has been observed but once. 

Dickinsoni is of the opinion that most lesions are secondary and descending and 
that the endometrium is involved in about 40 per cent of genital tuberculosis. 
Gupta2 believes that when the corporeal endometrium is involved the tubes are nearly 
always infected. He states that tuberculous endometritis is rarely diagnosed 
clinically because of the difiiculty of demonstrating the bacillus in the discharges, and 
he prefers curettement for differential diagnosis. He reported six cases of cervical 
and corporeal tuberculosis, two of which seemed to be primary in the cervix. Eein- 
harts found tuberculosis comparatively rare in genital pathology. He citos Promme 
and Heynemann who found genital tuberculosis in 142 of 17,470 autopsies, or 
about 0.81 per cent and Schlippert who found 3.4 per cent of genital tuberculosis 
in tuberculous women and children. Reinhart reports two cases. 

The infrequency of endometrial involvement has been explained by some writers 
as due to the physiology of the uterus with its periodic desquamation, making 
bacterial rests difficult of maintenance. This is questionable as the mucosa does not 
entirely desquamate during menstruation. Trauma, previous infection, and pathologic 
changes interfering with the menstrual function are credited as being etiologic 
factors. Clinical symptoms, unless associated with frank tuberculosis elsewhere, when 
the diagnosis can be made by inference only, are not particularly illuminating : nor arc 
the findings on examination. Demonstration of the microorganisms or the character- 
istic tubercles in uterine curettings or in cervical biopsies seems to offer the only 
certain means of diagnosis previous to generalized pelvic tuberculosis calling for 
laparotomy. 

CASE REPORT 

Mrs. P. C. G., aged twenty years, white, one c-hihl, one miscarriage. There were 
three admissions to the hospital. Jan. 1.5, 1933: She was admitted by her 
physician for incomplete abortion. Her pregnancy was of two montlis’ duration. 
There was no intrauterine manipulation, and after spontaneous evacuation, the patient 
was sent home cured. On Aug. 23, 1933, she was again admitted complaining of 
menorrhagia and dysmenorrhea. The periods were of twelve days’ duration and 
e.xccssivo in amount with some premenstrual discharge. Her past historj' revealed 
pneumonia, diphtheria, tonsillectomy, and appendectomy. Her gencr.al healtli had 
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been good and siie bad been leading a very active social and athletic life. Weight 
about seventy-two pounds. Height five feet two inches. A careful pelvic examination 
showed a small, firm, freely movable uterus, normal in contour, 'and in good posi- 
tion. The adnexa were not palpable nor tender. There was a slight cervical erosion 
with bilateral laceration of the cervix and some hypertrophy. The introitus was 
parous, and the iierineum in good condition. Ho lesions were noted on the vulva or 
the vaginal mucous membrane. The urine was negative except for an occasional pus 
cell. The blood showed hemoglobin GO per cent, R.B.C. 3,350,000, W.B.G. 6,450; 
polymorphonuclears CG per cent, lymphocytes 30 per cent, monocytes 3 per cent, 
transitionals 1 per cent. Wassermann and Kahn negative. ^Metabolism reading 
was -9. 

A diagnostic curettement was done and microscopic examination of the curettings 
showed numerous typical tubercles as well as the tubercle bacillus. 

A roentgen examination of the chest showed the chest symmetrical, heart some- 
what rounded, hilus shadows increased, increase in the linear markings on both sides, 
most marked on the right side with a suspicious area in the second interspace 
posteriorly on the right. However, this did not appear active. 

The pulse, temperature, and respiration range remained normal. She was dis- 
charged on the seventh da,v with the diagnosis of miliary tuberculosis of the 
endometrium. The condition was cxxilaincd and extirpation was advised, but was 
refused by the patient and her husband on the grounds of comparative health 
and lack of convincing discomfort. 

Oct. 10, 1933, admitted for hysterectomy. Hollowing her discharge in August there 
had been almost daily bloody discharge. General health was good until one week 
ago, when there was abdominal pain of dull character radiating down the legs, 
made worse on standing and on walking. She also had a “cold,’' with coryza 
and slight cervical adenopatliy. Physical examination was much the same as on 
previous examination e.xcept for the pelvic findings, and here a great change was 
observed. The uterus was fixed in the pelvis. Tlierc were bilater.al tender masses 
fairly soft in consistency. The cervix was little changed, the erosion being about 
the same. The temperature, pulse and respiration range were normal. The urine 
showed traces of albumin and few pus cells. The hemoglobin was 87 per cent, 
E.B.C. 4,510,000, W-B.C. 9,550. A diagnosis of pelvic tuberculosis was made, and 
a complete hysterectomy with bilateral salpingo-oophorectomy done (M. W. Diethelm). 

The peritoneum was found studded with tubercles. Tliere was a small amount of 
pale fluid in the pelvis, and tlie uterus and adnexa were bound down by an exudate 
and recently formed adhesions. The tubes were large, thickened, and tortuous. 
Both ovaries were cystic. The uterus, cervix, tubes, and ovaries were removed 


Table I. SnomNO Tdberoulosis Pound in Gynecologic Specimens Examined 
IN St. Vincents Hospital Pathological Laboilvtort During 
THE Last Seven-Year Period* 
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507 

578 

477 

423 

3647 


•Percentage of tuberculosis found 0.85. 























422 


AMERICAN journal OP OBSTETRICS AND GYNECOLOGY 


en masse, and the vagina and abdomen were closed without drainage. Convalescence 
was uneventful except for an allergic reaction to luminal. She was discharged on 
the twenty-first day. She has been examined tuice since the operation and the pelvis 
is free from induration, masses, or tenderness. She is in good health and has 



Flgr. 1. — Microphotograph showing typical tubercle as seen In curettings for diagnosis. 

XlOO. 



Pig. 2. — ^Jlicrophotogruph, cervix .after hysterectomy showing coale.sclng tubiile-s In 

stroma between gland erj-pts. XlOO. 

gained some 34 pounds. Her physician reported in October, 1934, tliat she is ap- 
parently cured. 

Tlie specimen was examined grossly and raicroscopic.ally and micropholograpns 
made (T. Ramsey), the description of which follows: 
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Gross . — The specimen includefi the uterus, cer%ix, both tubes, and both ovaries. The 
cervix was small, rather -irregular in shape and showed erosion at external os. The 
mucosa of the canal was thickened and congested. The uterus was small, measuring 
8 cm. in length by 4 cm. across the fundus; the wall showed a moderate fibrosis; the 



Pig. 3. — ^Microphotograpli sliowine tubcrclc.s in rosiOual endometrium after curettage. 
Sections taken following hysterectomy. XIOO. 



Fig. 4. — ^Mlcrophotograpli showing tubercle in thickened folds in fallopian tube. XlOO. 

endometrium was edematous and appeared to be thickened especially in tiie fundus. 
The tubes were constricted at the uterine ends and were markedly congested, the 
largest measuring about 16 cm. in length by 2% cm. in diameter at the fimbriated end 
which was occluded. The other tube was very tortuous and measured 11 cm. in 
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length. Upon cutting intb-tlic tubeSj they' were seen to be distended with pus wliicli 

was of a thick yellow consistency. The tubal ligaments were thickened. The ovaries 
were enlarged and partially destroyed by multiple cyst formations. The peritoneal 
surfaces of both tubes and ovaries appeared somewhat granular. There was a 
granular appearance on the peritoneal surface of the fundus uteri. Sections were 
taken from the cervix, fundus of the uterus, and from the ovaries and tuboovarian 
ligaments. 

Microscopic . — The cervix showed chronic ulceration at external os with consider- 
able scar tissue formation. The exposed surfaces showed round cell infiltration and a 
few tubercles in the granulation tissue. The uterus showed fibrosclerosis, and the 
mucosa w’as thickened and contained numerous actively developing tubercles with 
epithelioid and giant cells. The glands were irregular and somewhat distended, form- 
ing small cysts, The tubes showed dense infiltration w’ith inflammatory cells, and the 
folds were thickened and filled noth develojiing tubercles, practically obliterating the 
tubal lumen. The tuboovarian ligament w’as thickened and showed productive in- 
flammation with numerous tubercles. The ovary was cystic and sclerotic. No 
tubercles were seen in the ovarian substance or developing upon its surface. The 
peritoneum over the tubes, ligaments, and fundus of the uterus showed developing 
tubercles in and upon its surface. 

Diagnosis . — Active tuberculosis involving the cervix, cndocervical mucosa, mucosa 
of the uterus, folds and walls of the tubes, tuboovarian ligaments, and peritoneum 
over the surface of the pelvic organs. The ovaries were uninvolved but showed fibrosis 
and cystic degeneration. Tubercle bacilli were found in the giant cells. 

Comment . — This case is presented because of its unusual features, and because of 
the rarity of tuberculous endometritis. Our impression is that it is an ascending 
infection, and primary in the cervico-uterine canal extending after curettement to the 
pelvis. We are led to believe that by caretul and per'.iaps by repeated curettements 
preferable during the midinterval period, a diiferential diagnosis can be made. An 
early diagnosis with complete hysterectomy would anticipate the pelvic extension and 
allow the conservation of the ovaries in the ascending type. It would seem that 
since the tubes are so quickly involved, they should always be removed with the 
uterus even if not visibly affected. In our case the interval between the initial 
diagnosis, when operation was advised, and the time when the subjective symptoms 
forced the acceptance of surgical relief, was but six weeks. The pelvic touch picture 
changed from apparently negative to one simulating the so-called “frozen pelvis.’ 
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From a study of the literature and from his own investigations, Schumacher 
comes to the conclusion that Ogino and Knaus arc wrong when they maintain that 
women cannot possibly conceive during the few days of the premenstrual period. 
Schumacher firmly believes that the premenstruum is not an absolutely safe porio 
but only a period when conception takes place with more difiiciilty than at other 
times in the menstrual cycle, lie reports three carefully controlled cases whic i 
support his contention and oppose the belief of Ogino and Knaus. 

J. P. GuKKKJiini'- 
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]\IASSWE COLLAPSE OP LUNG FOLLOWING CESAREAN 

SECTION 

G. W. Gustafson, M.D,, P.A.C.S., Indianapolis, Ind. 

(From the Feparimcjit of Obstetrics, Indiana University Medical School) 

P OSTOPERATIYE massive collapse of the lung or atelectasis was first described as 
a clinical entity by W. Pasteur in 1910. In 1925 Scott reviewed all cases then 
reported, wliich were 01 in number. Of these 64 eases, only 38 were given in suf- 
ficient detail to permit analysis. Since tliis time many cases have been reported, 
chiefly by general surgeons, internists, radiologists, and bronchoscopists. Several 
of the reported cases have followed gj-nccologic operations. I noted one case of 
partial collapse following a cesarean section by Piper of Philadelphia, reported by 
Chevalier Jackson and Lee. This patient died on the tliird day, and autopsy showed 
postoperative collapse of the left lower lobe of the lung, partial atelectasis of base 
of right lobe with terminal localized j)eritonitis and paralytic ileus. 

Collapse or atelectasis has developed in patients on whom operations had been per- 
formed under ether, nitrous oxide-oxygen, spinal, and even under local novocaine 
anesthesia. The purpose of the following report is to focus attention to its occur- 
rence, diagnosis, and course, in the hope that we as obstetricians and gjmecologists 
will permit fewer cases to go unrecognized. 

CASE REPORT 

M. C., a twenty-thrce-year-old primipara, first consulted me on jSTov. 16, 1933. 
Menses had started at fourteen, had been very irregular and accompanied by con- 
siderable dysmenorrhea. Her last period began July 23, making her due April 30. 
Her father had died of pneumonia, and her mother, one sister, and one brother 
were living and well. She had had measles, whooping cough, a tonsillectomy, and 
an appendectomy. About a year ago, she had had insertion of a stem pessary for 
dysmenorrhea by a general surgeon. General examination was negative. External 
measurements were 25:27:32:19 and bi-ischial 9. Internal examination revealed 
a four months' pregnancy with no adnexal pathology. The promontory was 
rather easily reached, her C.D. measuring 12 cm. and C.V. estimated at 10.5 cm. 
Her entire prenatal course was uneventful witli all findings within normal limits, 
until on April 12 she reported with a severe cold of a w’eok's duration. I immedi- 
ately sent her to her rliinologist for treatment, a measure strongly advocated by Lubin 
as prophylaxis against massive collapse. On April 20, 1934, she seemed well over 
her infection. 

On April 25 the patient entered the Methodist Hospital with contractions every 
two to three minutes. These stopped at 4:00 A.si. on April 26, and active labor 
started at 11:00 p.m. on that date. After fifteen hours of trial labor, a cesarean 
section was advised because of disproportion. There was marked overriding of the 
head wlrich -was fixed, but not engaged, and could not be ‘ ‘ impressed ’ ’ to the spines, 
the baby being large and the pelvis slightly flat. The conditions present were: 
(1) patient in labor for fifteen hours, (2) B.O.W. intact, (3) fetal heart 144, 
(4) position O.D.T., (5) station — 1, (6) dilatation 7 cm. 
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The patient refused local anesthesia. Her preanestlietic medication was sodium 
amytal gr. 6 and atropine sulphate gr. 1/150. A low cervical cesarean with trans- 
verse incision in the lower uterine segment was done, under nitrous oxide-oxygen 
anesthesia, given hy a trained anesthetist of many years’ experience. Morpliine 
sulphate gr. % was given after the birth of the baby. The latter was a 9-pound 
boy. The patient was in good condition throughout the operation though she had 
a moderate amount of mucus. On waking she had some desire to cough. Her posi- 
tion was changed frequently, and the next day she continued to cough up thick 
mucus. On April 29, 1934, the patient complained of a feeling of compression in the 
upper chest and was coughing and expectorating tliick pus. Her highest temperature 
had been 101.6° P., pulse 120, and respirations 24. On auscultation of the chest 
there were few breath sounds over the right chest, while tliose of the left were 
-exaggerated. She was seen at 10:30 a.m. that day by her internist. Dr. Edgar 



Fig. 1. — P. T. K. curves. 


Kiser, who found dullness and impaired breatli sounds over the right lung, pos- 
teriorly, and upper right lung, anteriorly. There were increased breath sounds over 
the left lung. At 8:30 p.m. tliere was complete absence of breath sounds over the 
entire right lung with the apex impulse of the heart in the midsternal line. Slight 
cyanosis was noted. With these findings. Dr. Kiser made a clinical diagnosis o£ 
atelectasis or massive collapse of the right lung. Symptomatic and postural treat- 
ment, as outlined by Santo, was decided upon. 

Thick greenish pus was expectorated by the patient until Alay 3, and was usual y 
the result of paroxysms of coughing. Blood counts wore as shown in Tabic I. 

Progress of the patient can best be shown by the P.T.R. curves (Pig. 1) ^ 

roentgenograms taken at her bedside. The first one taken on April 29, 1934, JS 
shown in Pig. 2. Tlus demonstrates a gross pathologic change on tlic right su o, 
characterized by obscuration of the right leaf of the diaphragm, and a smoot ., 
homogeneous density over the entire right chest. The intcr.space.s between the 
upper ribs appear to be definitely narrowed as compared with those on tlie oppo. i 
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side. The left long is entirely clear, with the exception of an old primary healed 
specific focus in midlung field. The roentgenologist concurred in the diagnosis of 
atelectasis. 

The second roentgenogram was taken on May 1, 1934 (Fig. 3). The right leaf 




mv’- 



Fig. 2 . — Roentgonopram taken on April 29, 193I. 



Fig. 3. — Roentgenogram taken on May 1, 1934. Fig. 4. — Roentgenogram taken on May 4, 1934. 

of the diaphragm is markedly elevated, its position corresponding to the sixth inter- 
space, posteriorly. The left occupies a position at the level of the ninth interspace. 

There is a gross pathologic change in the right chest characterized by marked in- 
crease in density involving the right lung. The left lung is clear. In comparison 
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with the study of Apr. 29, 1934, there is a very marked change in the appearance 
of the right chest. The right lung, previously entirely obscured, now appears 
partially aerated; the right leaf of the diaphragm, previously obscured, is now 
visualized. 


Table I 



4/27/34 

4/30/34 

5/9/34 

Hg. 

60% or 11.2 gm. 

58% or 11 gm. 

67% or 11.3 gm. 

Red count 

3,380,000 

2,990,000 

3,260,000 

Wliite count 

10,850 

8,750 

17,000 

Polymorph 

74 

91 

76 

Eosinophiles 

0 

1 

2 

Basophiles 

0 

0 

0 

Small lymphocytes 

25 

8 

10 

Large lymphocytes 

0 

0 

5 

Mononuclears 

1 

0 

1 

Myelocytes 

Polys 

0 

0 

5 

Band 

4 

4 

0 

Bilobed 

0 

3 

0 

Adult 

96 

93 

100 


The third roentgenogram was taken on May 4, 1934 (Fig. 4). In comparison witli 
the study of May 1, there has been marked clearing of the previously described 
atelectasis of the right lung. The right leaf of the diaphragm, previously at the 
level of the sixth interspace posteriorly, is now at the level of the eighth rib. The 
cardiac and supracardiac shadows are still slightly retracted to the affected side. 
The left lung remains clear. 

The patient continued to improve, and mother and baby left the hospital on 
May 11, 1934, in good condition. At the present time the patient seems to have 
made a complete recovery. 

COMMENT 

This case has shown the most typical findings and course in atelectasis. Prophy- 
laxis should include treatment of sinusitis and oral infection, partial Trendelenburg 
position while operating, removal of mucus by suction, frequent change of position 
po.stopcratively along with carbon dioxide inhalations, and the wider adoption of 
local anesthesia. MHicn the condition occurs, prognosis is favorable unless a 
pneumonic process develops. Tlie ma.iority of patients do well witli expectant, symp- 
tomatic, and postural treatment. CO. inhalations are advisable. Occasionally bron- 
choscopy may be indicated. Atelectasis probably occurs more often than we realize, 
both postoperativcly and in the puerperium. 
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AN INSTANCE OF lAKE MONSTERS IN SUCCESSIVE 

PREGNANCIES 

]\I. G. DebBrucice, Brooklyx, N. Y. 

{From the Department of Ohstclrics, Coney Island Eospital) 

L ike monstrosities occurring in successive births to the same mother, in whom were 
J manifest some of the malformations found in the offspring, is a fact clinically 
as well as embryologically significant. 

L. G., aged twenty-three years, primipara, was admitted to the hospital Mar. 1, 
1932. After seventeen hours of active labor, she spontaneously delivered an eight- 
montli, well-developed, female infant, weighing 4 pounds 7 ounces. It lived approxi- 
mately twenty-four hours. The mother had a harelip, cleft palate, and no nasal 
septum. These had been reconstructed. She had a justominor pelvis. 

Avtopsy. — There was considerable molding of the head. No nasal septum, there 
being a single, external nares. The left eye was larger than the right. On open- 
ing the shull, about 15 ounces of clear fluid were obtained. The brain tissue con- 
sisted of a frontal lobe, collapsed, in the anterior part of the skull. The posterior 
and superior portions of the cerebrum were missing. Tlie ventricles were not covered 
with brain tissue. The convolutions of the frontal lobe were diminished in number 
and the medulla showed marked congestion of the blood vessels. The other findings 
were normal. 

Diagnosis. — Porencephaly; congenital absence of nasal septum; left eye larger 
and more prominent than right; prematurity. 

The patient was readmitted Feb. 24, 1933, about one year after the delivery of 
the first monstrosity. Her last period, she claimed, was Apr. 12, 1932, due Jan. 19, 
1933. This made the pregnancy five weeks postmature — in a woman with a justo- 
minor pelvis. X-ray examination showed a marked disproportion between fetal head 
and maternal pelvis. These factors were considered sufficient indication for section. 
The infant, another female, lived several hours. 

Avtopsy. — The body was that of a white, female infant, 51 cm. long, weighing 
S pounds, with the head distinctly enlarged, and prominent frontal eminences. 
The eyes were sunken and verv soft, set close together, being 1.5 cm. between the 
inner and 5 cm. between the outer canthi. The nasal septum was absent, there be- 
ing a single central nostril. The fontanels were widely open, the sutures gaping, 
readily admitting one to one and one-half fingers. 

On opening the skull through the sutures, about 700 c.c. of clear, colorless fluid 
escaped. The brain was compressed downward and anteriorly so that it occupied 
but a small portion of the cranial cavity. The cerebral hemispheres were repre- 
sented by a thin sheet of homogeneous, yellowish white material, measuring 0.5 cm. 
in thickness. The corpus callosum could not be made out. The two ventricles ap- 
peared as one large, circular opening, 3 cm. in diameter, communicating directly with 
the fluid noted subdurally. The third ventricle could be probed. The cerebellum 
was intact and of normal development, likewise the pons, the medulla, and the spinal 
cord. The optic nerves showed a normal chiasmic arrangement and ended in the 
smalls eyes above noted. The other organs were normal. 

Diagnosis. — ^Porencephaly; hydrocephaly; maldevelopment of cerebral hemispheres; 
absence of nasal septum; close approximation of eyes; enophthalmos. 
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Two cases of porencephaly, with nialdevelopment of the cerebral hemispheres, 
structural defects in the eyes, and absent nasal septums, occurring in successive 
pregnancies to the same mother, who, likewise had a deficient nasal septum, besides 
a harelip and cleft palate, are worthy of note.' Clinically, at least, such an occur- 
rence of so closely related malformations seems to point to a germ plasm defect, 
transmitted through the ova. 

901 ■\Vashington Avenue 


A CASE OF CHONDRODYSTEOPHIC NANISM WITH 
DELIVERY BY CESAREAN SECTION 

L. A. Balasquide, B.S., M.D., P.A.C.S., Ponce, Puerto Rico 

(From the Obstetrical and. Gynecological Service, Dr. Pila’s Surgical Clinic) 

C HOrSTDRODYSTROPHIG nanism also called ehondrodystrophia fetalis (Kauf- 
mann), achondroplasia (Parrot), chondromalacic micromelia (Kirchberg) is a 
congenital disease of the skeleton productive of a peculiar type of dwarfism which, 
according to Bangson, is ‘ ‘ due to a defect in the formation of cartilage on the ends 
of the long bones.” After this arrest of development of the long bones of the 
extremities, the patients affected with this disease show distinctive characteristics, 
such as disproportionally large head (usually of the brachycephalic type), relatively 
long trunk, depressed nose, trident hands, and dwarfed and curved exti'emitics. 

Tills condition has been recognized since the earliest recorded times. The artistic 
description of the gods of Bes and Ptha shows that the primitive Egyptians encoun- 
tered this particular type of nanism. Although the disease was well recognized and 
its mental and physical shortcomings known, the separation of chondrodystrophy 
into a distinct type of deformity really dates from Parrot’s description of the malady 
in 1878. Some years later, in 1892, Kaufmann, in a very interesting and extensive 
monograph, disclosed the essence of the disease. 

Historical, histologic, pathologic, radiologic, and clinical treatises have been so 
numerous and so thorough that additional repetitions are not necessary. The purpose 
of this report is to present a case of achondroplasia in an adult, associated rvith 
pregnancy and labor, and to call attention to the peculiarities of this malady in rela- 
tion to the sexual activities of adult women affected with the disease. 

ehondrodystrophia in the adult is rare, and its association or coincidence with 
pregnancy and labor is still more infrequent. The textbooks of DcLec, Wilbams, 
Hirst, Borland, Bdderlcin, Girol, Vignes, and Auvard make very little or no mention 
of the condition, and an extensive perusal of the literature at my command further 
confirms the conclusion. I believe that this is the first case reported from the island 
of Puerto Bico. The condition is unusual in the adult because very few achondro- 
plastic children are born alive. ^Most of them die in utero or during delivery, and 
those bom alive seldom reach maturity. Because of this high mortality it vas be- 
lieved that the disease was essentially fatal, but now we know that, although the 
prognosis is very grave in the severe cases, the lower gradations of the malady arc 
not necessarily incompatible with life. 

Porak, Kaufmann, Breus and others have showed that certain types of dwarfs 
in adults present chondrodystrophic modifications similar to those c.xhibitcd in the 
congenital cases. These patients have a very striking appearance. Their mental 
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faculties are usually normal. Sexual desire and sexual activities as a ■whole are 
comparatively normal. Their genital organs develop normally though "Wagner has 
called attention to the fact that tlioy are excessively developed. He found the 
uterus large and "wide in some of his patients. The secondary sexual characteristics 
are manifest as a rule very early, usually at the age of ten years. Menstruation 
usually appears at the proper time, and its periodicity is normal. No abnormalities 
of the menopause have been reported. These ■u'omen seem to reproduce easily. 
Eebatu has reported one case in -^vliich the patient was pregnant nine times. Abor- 
tions are not more frequent than in normal rvomon. Pregnancy evolves normally 
until term in most cases. "Wliile pregnancy may be and usually is normal, the same 
cannot be said of labor because all of these -women have pelves narro-w in all di- 
mensions. In the average case the measurements are about two-thirds of the normal. 
Labor usually starts at term. The effacement evolves normally, but the dilatation 
is very slow and tedious, the membranes rupturing long before the dilatation is 
complete. Because of the serious dystoeial character of these pelves, delivery is 
impossible through the natural passages, and unless operative assistance is given, the 
patient becomes infected and dies. Porak, who has made an extensive study of this 
matter, was the first to give a full description of this particular tj'pc of pelvis. He 
has shorvn that tiicre are two distinct tj-pes which can be distinguished 
definitely from the purely rachitic tjqic, formerly placed in the same classification. 
In one, the main characteristic is the marked flatness of the superior strait, with a 
general contraction resulting in a reniform pelvis. The promontory in this tj’pe is 
Irigh and prominent, and the sacrum, greatly inclined, lies in a nearly horizontal 
plane. The second type is very rare. Its chief distinction consists in a general 
contraction in the form of a triangle with the superior strait somewhat larger. 

CASE REPORT 

On the afternoon of June 25, 1934, a patient entered our maternity service, who 
because of her striking appearance, attracted the immediate attention of all the 
attendants. She -was a twenty-year-old, fat, and extremely short woman at full 
term. Labor had started vaguely %vit]i weak, irregular pains, wliich came every two 
or three hours, lasting for about thirty seconds. Pelvimetry revealed a flat pelvis 
with a conjugate of G.4 cm. An x-ray picture showed a flat, deformed pelvis -with 
the fetal head unengaged because of great cephalopelvic disproportion. Urinalysis 
showed slight traces of albumin; the hemoglobin was 70 per cent (Dare), red cells, 
4,140,000; and the coagulation time (Bogg), 2.5 minutes. A vaginal smear was 
negative for gonococci, and the "Wassermann test was also negative. An immediate 
intraperitoneal hysterotomy was performed, delivering a male child W'ho weighed 5 
pounds 3 ounces. The baby was essentially normal. 

CLINICAL HISTORY 

The patient’s father died two years pre-piously in an accident. Her mother died 
ten years previously, cause unknown. Both the father and mother were normal 
indmduals. The patient was the only child, but her mother had several abortions. 
Her past liistory was essentially negative. It revealed no trouble in walking or 
exercising. There was no history of trauma or osteopathologic heredity. She was 
married a year previously. Her husband, tliirty years old, was tall and appeared 
normal. Menstruation began when she was fourteen years old; periodicity was 
normal, twenty-eight-day cycle, the flow was scanty, lasting three to four days with 
comenstrual pain for the first tw'o days. She had never missed a period until this 
pregnancy, the last period occurring Sept. 13, 1933. The pregnancy had been un- 
eventful in spite of the fact that she received no prenatal care. 
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The patient was forty-six inches tall. The head was of the brachycephalic type. 
The face had a squatty appearance and the nose was depressed. The trunk was 
practically normal, but the extremities were extremely shortened. The upper extrem- 
ities reached only to the hip joints. The hands and feet were unusually small. The 
skin was coarse and dry. The deposition of fat was greater than average, especially in 
the abdominal and gluteal regions. The hair was normal in amount, appearance, and 
distribution. The finger nails were small and friable. The eyes, ears, nose, and 
throat were normal. Physiologic enlargement of the thyroid was present. The heart 
and lungs were essentially normal. The pulse was soft and regular, 90 per minute; 



Eijj. 1. — Photograph showing patient and baby beside a nornial-.sizcd woman. 

blood pressure, 90/54. X-ray plates disclosed considerable lordosis of the spine, 
curving of the forearms, deformed -ivrist and knee joints and a small, flat, deformed 
pelvis with large obturator foramen, prominent sacrum, small flattened acetabula, 
and very short necks of the femurs. The muscles T;cre well developed. The teeth 
were small but in good condition. The gums were normal. . The abdomen was large, 
with a full-term pregnant uterus. The ovoid was longitudinal; the head was on the 
inlet, floating; the back was to the left and anterior; and the small parts were in 
the fundus. The fetal heart tones were audible 1 inch below and to the left of the 
umbilicus. External pelvimetry IS, 20, 21.5, 17. The vulva was small, and the 
vagina narrow ■with moderate discharge. The cervix was small, high, soft, and 
closed. The perineum was rigid and the outlet considerably contracted. The adne.xn 
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and culdesac vrere normal. Vertex, L.O.A. The breasts were large and pendulous 
with erect and well-formed nipples. 

The patient was of a highly nervous temperament; there were no pathologic reflexes. 
She was mentally competent, but her intelligence was below average. 

coaraiENT 

Tins case presents the main clinical features and the most important radiologic 
characteristics of achondroplasia. It is remarkable inasmuch as it shows no secre- 
tory deficiency of the thyroid gland, no history of osteopathology, and no liistory 
of sj’philis — three important causes which have been heralded by the majority of 
the students of this important subject in their interesting debates on the obscure 
etiology of this disease. The essential peculiarities of this condition in relation to 
the sexual activities, including pregnanej' and labor, were not unusual. The patient 
was first seen when labor pains started. Her pregnancy had been uneventful, but 
labor was impossible through the natural passages because of the marked deformity 
and contraction of the pelvis. This constitutes the first case of this tj’pe reported 
in the island of Puerto Rico, where ostcopathologj- and marked distnrbances in 
gTOwth are quite rare, possibly on account of the beneficial effects of the sunny 
climate. 
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A TUBE FOR THE COLLECTION OP URINE UNDER ASEPTIC 

CONDITIONS 

Sol Litt, M.D., Chicago, III. 

(From the Department of Ohsietrics, Michael Feese Hospital) 

O FTEN it becomes desirable in gynecologic and especially in obstetric patients to 
collect a specimen of urine which will be free from contamination by vaginal 
discharges and lochia and which will avoid the necessity for catheterization with its 
attendant disadvantages. To tliis end the use of a simple device is recommended. 

The collecting tube consists of an ordinary bent adapter, such as is used in chem- 
ical laboratories, the tube being 150 mm. long and bent at an obtuse angle. The 
wide mouth of the tube has an internal diameter of 18 mm. This type of tube is 
standard chemistry equipment, and may be purchased for a few cents at any chem- 
ical supply house. A few tubes may be kept sterilized and ready for use. 

The tube is used to collect urine directly from the female urethra as follows: 
The patient is placed in a dorsal recumbent position in bed, the knees bent and 
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elevated as for vaginal examination. The labia majora are spread apart, and the 
region about the external urinary meatus cleansed with water and cotton pledgets 
avoiding the vagina and all parts except the area immediately surrounding the 
meatus. The mouth of the previously sterilized collecting tube is pressed gently 
around the meatus so that the external urinary orifice lies in the mouth of the 
tube. The patient is permitted to urinate, the urine passing directly into the tube 
and being collected in a receptacle placed below the small open end of the tube. 
The specimen is then removed for analysis. 



Pig. 1. — Collecting tube in place about external urinary meatus. Bent adapter used 

as collecting tube (Insert). 

Urine thus collected is received directly from the urethra into sterile containers, 
and all contamination from vestibule and vagina is eliminated. This is particularly 
advantageous in obstetric patients when a “clean” urine specimen is desired within 
a few days postpartum, since contamination by the lochia can be entirely avoided. 
Such specimens should show approximately' the same findings as a catheterized speci- 
men with the advantage of avoiding actual catheterization and its dangers. 

185 North Wabash Avenue 




DIFFUSE SARCO]\'IA OF THE ENDOMETEIUM 


G. H. Moench, M.D., and Loihse H. Meeker, M.D., New York, N. T. 
(From the Department of Gynecology and the Department of Pathology and Bac- 
teriology, Few Yorlc Post-GradJtate Medical School and Hospital, 

Cohtmhia University.) 

S AUCOMA of tlie myomctriviin. is lelatively infrequent since not more ttian 2 per 
cent of the jBbromyonias of the uterus are true sarcomas. Even less common is 
sarcoma of the endometrium wMch occurs in a ratio of 1:C to sarcomas arising in 
the myometrium (Mcyeri). This ratio appears to us to be inordinately high as we 
were unable to find a record of a case of sarcoma of the endometrium in the files of 
the New York Post-Graduate Hospital. It thus seemed to us that a diffuse sarcoma 
of the endometrium was sufficiently unusual to be of especial interest. 

The endometrial sarcomas are divided grossl}'' into the more frequent circumscribed 
and the rarer diffuse types. The circumscribed is often pelj^poi^ usually arises 
in the cervix in young individuals. The case we are reporting is an example of the 
diffuse type involving- the entire endometrium. Sarcomas of the endometrium de- 
scribed by Meyer in Henke and Lubarsch cover the subject to 1930. Since then 
"Wards (1931), Needless (1933), who included a sarcoma similar to the one reported 
here with three “polymorphous sarcomas,” and Offergeld^ (1933), have described 
diffuse endometrial sarcomas. The gross and histologic descriptions in these reports 
agree with our findings. 

The historj' of our case was as follows; 

J. B., white, married, female, fifty-five years old, with two cliildren, twenty-seven 
and twenty-four years old, respectively, came to the dispensary of the New York 
Post-Graduate Hospital, April 3, 1933, complaining of frequency of urination for 
the past year and pain in the lower abdomen and profuse vaginal discharge for the 
past three months. There had been no loss of weight and no bleeding since the 
menopause, three years previous to admission. 

Physical examination showed a rather stout patient with senile changes of the 
introitus and vagina, marked erosion of the cervix with profuse mucopurulent dis- 
charge. The uterus was retroverted, somewhat enlarged, and fairly hard. The cervix 
was coagulated with the Cherry bipolar electrode and healed very well but the dis- 
charge continued unabated. On May 15 a dilatation and curettage was performed 
by one of us (Moench) and a large amount of necrotic, friable, foul-smelling ma- 
terial mixed with pus and blood was evacuated from the uterus. The tentative diag- 
nosis was necrotic fibromyoma or sarcoma, or carcinoma. A total hysterectomy was 
advised. This was done on May 26 (Moench). The cervix was first tightly packed 
with gauze soaked in iodine, the vagina thoroughly swabbed out with the same agent, 
and a laparotomy performed. Both adnexa were removed with the uterus. Because 
of the probability of malignancy no clamps were used on the uterus itself. The 
bladder was rather firmly attached to the uterus but was freed without mishap. 

The patient did extremely well until the evening of the fourth day when she sud- 
denly became cyanotic, with cold extremities, and was bathed in cold sweat. Pulse 
110, respiration 30, temperature 101°. Despite all measures the patient died the 
next day. Although an autopsy was not permitted the cause of death evidently was 
of an embolic nature. 


435 



436 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Pathologic Specimen . — The surgically removed specimen -was a uterus (including 
the cervix and witli both tubes and ovaries attached). It was 100 mm. in length 
and 35 by 40 mm. in diameter at the cervical end, and at the fundus measured ap- 
proximately 42 by 35 mm. It had been split open disclosing a uterine canal lined 
by an irregularly thickened endometrium 20 mm. in thickness in some areas. The 
superficial portions were gray green in color, apparently largely necrotic and in- 
filtrated by purulent exudate. In the deeper portion tliere was a gray opaque layer 



Flff. 1. — ^Uterus showing (A) diffuse, seminecrotlc tumor roughly demarcated from 
(B) the myometrium. (C) Cross-section of uterine wall: (1) Diffuse thickening of 
endometrium (2) myometrium. 



j.-'jg 2. — Cross-section of uterine wall (low power). A, Diffuse sarcoma of cnilomctrSum 
(no endometrial glands). li. Myometrium. 

about 5 mm. in thickness which poorly demarcated the involved endometrium from 
the underlying myometrium. The .serosal surface wa.s smooth and the tubes and 
ovaries were without gross pathology. Hesidcs the uterus itself (Fig. 1) there were 
also several pieces of piirtly necrotic grayish tissue apparently from the interior 
of the uterus, tlie large.st measuring 35 by 25 by 22 mm. Sections l•.^tendi^g 
through the ragged lining of the uterine canal and myometrium (Fig. 2) show the 
following microscopic pathology: 




JIOENCH-J^IEEKER : DIFFUSE SARCOMA OP ENDOMETRIUM 
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There is a lining of necrotic tissue and purulent exudate beneath n'liicli there is 
viable neoplastic tissue (Fig. 2, A). The neoplastic tissue is formed by an edematous 
diifusc proliferation of somewhat irregular cells with large deep-staining nuclei and 
very abundant mitotic figures (Fig. 4). The cells which often form poorly defined 
irregular nests are in some places spindle-shaped and in other places present multiple 
branches which extend to the neighboring cells. When stained by van Gieson^s or 
Mallory’s connective tissue method, it is possible to recognize connective tissue 
fibrils running through and between these cells, indicating their origin from connec- 



Fig. 3. — Section from cervical region (low power). A, Polyp of tumor projecting into 
dilated cervical gland. B, Cervical mucosa with normal glands. 



Fig. 4. — Endometrial growth (high power). Diffuse sarcoma cells of endometrium. 

Note relation to reticular fibers and the numerous mitoses. 

tive tissue rather than from epithelium. There are no endometrial glands at any 
point and epithelial cells are not recognized. At the point of transition to the cervix 
the sarcomatous proliferation ends except for occasional extensions into the cervical 
gland ducts (Fig. 3). In some areas the neoplastic cells extend between the adjacent 
muscle bundles in the myoihetrium, and the deeper portions of the myometrium con- 
tain numerous collections of lymphocytes. Diagnosis: Diffuse sarcoma of the 
endometrium. 

Meyer considers that all the variations of endometrial sarcoma are of one cell 
type derived from the endometrial stroma. 
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The diffuse sarcomas of the endometrium are usually divided into the following 
types: namely, those with (1) large round and spindle cells, (2) decidua-like cells, 
(3) giant cells with small round and spindle cells, and (4) small round cells (Euge). 

The manner of diffuse growth and the type of the neoplastic cells in our case 
w’arrant a diagnosis of diffuse round and spindle-cell sarcoma arising from the con- 
nective tissue of the endometrium. 
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Superbi, Carlo; Echinococcic Cyst of the Liver During Pregnancy, Clin, ostet. 

p. 639, 1935. 

The author describes a case of suppurative cclinicoccus cyst of the liver wliich 
was mistaken for an ovarian cyst and discusses the symptomatology of pregnancy 
complicated by echinococcus cyst. After eleven hours of labor of this primigravida, 
a midwife discovered the presence of a complicating abdominal tumor. The author, 
immediately summoned, e.xcludcd twin pregnancy and ascertained a cystic tumor 
apart from the pregnant uterus. The patient was spontaneously delivered of a 
live child. She reacted normally, had no rise of temperature during the puerperiuni 
and entered the hospital forty days postpartum for removal of the cyst. At that 
time the abdominal mass, smooth surfaced and movable, slightly deviated to the right, 
reached three fingers above the umbilicus. Normal sized uterus, anteverted, movable, 
was palpated to be not connected with the mass. At laparotomy tumor was found to 
be attached to right lobe of liver with dense adhesions to liver, gallbladder and 
omentum and was removed with difficulty. Abdomen was closed with opening left 
for drains. With rise of temperature on seventh day pleuritic exudate developed. 
Purulent fluid was removed twice, 150 and 170 c.c., rcsiiectively. Finally rib resection 
was done resulting in perfect recovery’. A few months later patient again became 
pregnant and later gave birth to a full-term baby'. 

The removed cyst weighed 3,600 gin. and consisted of two parts, the one the 
size of an orange, the other the size of a seven months’ pregnant uterus. They' con- 
tained a purulent, yellowish fluid with many echinococcic cysts. 

Failure of proper diagnosis is excusable in the face of the assertion of many 
writers (Mangiagalli, Baursier, Abadio and others) that differential diagnosis be- 
tween echinococcic and ovarian cy.sts is difficult. Franta (1902) collected from the 
literature 51 cases in which the first sy'inptoms of echinococcus appeared during 
pregnancy, and 40 instances in which they were di.ccovercd during tlie imerperiura. 
Some writers (Alfieri, Bertino and Alamanni) recorded their rapid growth during 
pregnancy. In the opinion of Franta, pregnancy favors not only growth but also 
suppuration of these cysts. As shown in Superbi 's on-n case, the complicating 
echinococcic cy.st may not interfere with pregnancy, labor or development of the 
fetus. When located in the pelvis, the cyst may cause abortion and more often 
becomes responsible for dystocias endangering the life of the fetus. 

August F, D.^ro. 



Department of Maternal Welfare 

CONDTTCTEl) BY PrED li. AdAIR, M.D., CHICAGO, ILL. 


THE EVALUATION OP PRENATAL CARE^^ 

I N 'STZB'W of tlie increasing interest in maternal morbidity and mortality and the 
emphasis placed on prenatal care by physicians and administrative groups in 
general and obstetricians in particular, the recent report by Drs. Tyler, Watkins, and 
Walker is particularly significant. Their study is an attempt to evaluate quantity 
and quality of prenatal care. Tlie specific question for which the answer was 
sought is stated thus: “If all other contingent factors are the same, what, if any, 
is the effect on the survival of the mother of various services described as prenatal 
care?'’ 

Under careful supervision the records of 285 ward deliveries taking place in the 
New Haven Hospital, and 930 ward and out-patient deliver^' records of the Boston 
Ljdng-In Hospital were subjected to very careful scrutiny and statistical juggling. 

Elaborate four-page record forms for compilation of data were used. Prom data 
so obtained patients wore grouped accordingly as they received adequate or inade- 
quate prenatal care. It is pointed out that the term “inadequate care" rather 
than “no care” was used because so few patients can be found among deliveries of 
a high grade maternity service who have had no prenatal care. 

After careful grouping according to quantitative standards of prenatal care 
received, the groups thus resulting were balanced with reference to age, parity, 
plurality, legitimacy, color, race, economic status, and time of year. Comparison 
was thus secured at the expense of decided diminution in group numbers, serious but 
perhaps unavoidable objection to the study. 

The balanced groups thus obtained rverc then subjected to searching analysis of 
complications of pregnancy and labor and the outcome of delivery. “The groups 
were found to be strongly influenced in the first outcome by a lack of balance 
revealed in complications of pregnancy. Apparently, women who have knowledge 
of some previous impending complication bestir themselves to obtain considerable 
care and attention. Conversely, those who have gone through former pregnancies 
without difficulty, or have otheru-ise found no reason for fear, appear often to neglect 
proper prenatal care, and will accordingly be classed in the B or intermediate group. ’ ’ 
(A, adequate prenatal care. B, inadequate and C, intermediate.) “To adjust for 
tliis a final balancing of the A and B groups with respect to complications of preg- 
nancy was carried out with the large Boston case series. The excess of each com- 
plication (in one group or the other) was removed through random withdrawal by lot 
from all those who had that particular complication. A final recheck of age, parity 
and the like was then made to insure that balance of those factors had not been un- 
duly disturbed. The end result was the formation of two comparable groups (A and 
B) differing only in the degree of prenatal care received, in which groups the 
course of labor and the final outcome could be studied.” 

•Report on the Evaluation of Rrenatal Care, by Drs. Tyler, Watkins and Walker, 
Tale University School of Medicine. Published by the Institute of Human Relations, 
New Haven, Conn., 1934. 
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The report is interesting, timely and significant. It is well written and ap- 
parently fulfills necessary statistical requiiements. I'rom data obtained the authors 
draw certain conclusions, most significant of wliich -is their failure to demonstrate 
benefits of prenatal care. Wliile the conclusions drawn are doubtless tenable on tiie 
basis of data studied, I cannot believe it correctly evaluates prenatal care. In the 
first place, the study is o comparison of groups receiving prenatal care and frequency 
or number of prenatal visits is not always a safe index to its quality. Second, 
whether the number of records studied is adequate may be seriously questioned. 
The benefits accruing to patients from prenatal care can be ascertained only by 
comparing with large groups not so fortunately cared for. Furthermore, many com- 
plications of pregnancy arc uncommon and no satisfactory evaluation of prenatal 
care in these cases can be hoped for except through analysis of very large groups. 
It is unfortunate that the basis for comparison in the series studied was not more 
satisfactory. The doubt and misunderstanding engendered by this report may delay 
but will not prevent a healthy development of prenatal care. 

That prenatal care fiiils to accomplish a marked reduction in the number of com- 
plications at the time of delivery, is not surprising. In general with the exception 
of deformities, toxemias, and complications arising from coexisting disease (tubercu- 
losis, nephritis, heart disease, etc.), mo.st delivery complications cannot be fore- 
seen. Eecognition of abnormalities during pregnancy' does not necessarily minimize 
the problems to be faced at the time of delivery. Knowledge of these threatening 
potentialities is nevertheless worth while even though we cannot always use it to 
advantage — an indication, perhaps, of shortcomings in the management of labor 
rather than futility of prenatal care. Such complications as placenta previa and 
premature separation are not prevented by' prenatal care, but such care is likely' to 
render patients more awake to untoward sy'inptoms and therefore lead to earlier 
application of remedial measures. 

If prenatal visits do no more than give the patient confidence and moral support 
during pregnancy such care still would be worth the effort. It does much more than 
this, however, for as pointed out in the preface to this report, "... experience 
of hospital and home delivery' maternity services in England and in this country' is 
quite uniform to the effect that maternal mortality', the incidence of stillbirths, and 
the neonatal mortality are lower when the expectant mother has had appropriate 
prenatal supervision, at least during the last three months of pregnancy, than is the 
case wlien women of similar parity, age, race, and economic status; and with com- 
parable obstetric and aftercare, are delivered without having had the benefit of the 
medical and nursing supervision. In such conditions as sy'philis in the expectant 
mother and in women with contracted or deformed pelves, the value of prenatal 
medical examination is so great as to be beyond dispute.” Tlic many intangible 
benefits which acme to patients from adequate prenatal care arc probably not 
accessible for statistical measurement. Prenatal care has not been overemphasized, 
but there is abundant evidence to show that care at tlie time of delivery and 
thereafter has been greatly undcremphasized. 

A pertinent point brought out in this study is that: "Negative prenatal care 
benefits throughout our several projects have been interpreted as substantiating the 
growing feeling that obstetric care at labor may' play by far the greatcst'rolc in im- 
provement of maternity outcome. If tliis be true, prenatal care can render a signal 
service by' directing pregnant women to make arrangements for a high quality de- 
livery' service. ’ ’ 

No amount of prenatal care can compensate for poor care at the time of do- 
livcrv, but good care at the lime of delivery can often compensate for lack of 
prenatal care and can be the most potent .single factor for good or bad obstctnc.s. 

— Norman F. Miller, M.D- 



Department of Book Reviews 

Conducted dy Egbert T. Frank 


Review of New Books 


Endocrinology 

The second edition of Itcccnt Advances in Endocrinology^- by Cameron differs 
from most of the books on the subject, in that it stresses tho fact that endo- 
crinology is “essentially a biochemical subject." Written by a biochemist, on the 
very first page of the introduction the author emphasizes a statement, the truth of 
wlxicli I have for many years tried in vain to sell to the profession, namely, that a 
given gland may produce “too much or too little of these specific compounds but it 
does not produce abnormal compounds. ’ ’ 

This book, from cover to cover, is replete with accurate information, particular 
emphasis being laid upon the biochemic phases of endocrinology. It is surprising 
that a biochemist has been able to summarize the clinical aspects with such clear- 
ness and decisiveness. Occasionally while trenching upon therapy he has been slightly 
misled but not to anything like the same degree noted in most books on tliis subject. 

Tho literary references are also extremely well chosen and cover the subject up 
to August, 1934. 

All in all tliis is a most exceptional and valuable book which can be studied 
with equal profit by the practitioner, the specialist, and the experimentalist in 
this subject. 

— B. T. Franl: 


The second edition of Hormone wid Innere Selcretion^ appears six and a half 
years after the first. Some six thousand new publications have been incorporated, 
which has almost doubled the size of the book. This is the summary of endocrinology 
covering general endocrinology, pancreas, thyroid, parathyroid, adrenal, hypophysis, 
the gonads, as well as other glands without external ducts which have been considered 
as possible sources of internal secretions. To some extent it resembles our physiologic 
reviews, except that the entire field has been covered in 368 pages. As most of the 
references have been taken from abstracts, a large number of minor errors have 
crept in which, however, are largely compensated for by the fact that the author 
has a wide and deep acquaintance with endocrinologj'. 

This epitome will be found of great use in locating references or rapidly survey- 
ing the field of endocrinology, as it is well arranged and each chapter is followed 
by a fairly full bibliography. 

— B. T. Frank 

•Recent Advances in EndocrlnoIoKy. By A. T. Cameron, Ed. 2, with S5 figures, 
including 2 plates, and 40G pages. P. Blakiston’s Son & Co., Philadelphia, 1935. 

-Hormone und Innere Sekretlon, Von Dr. Fritz Daqueur, Professor an der Uni- 
versitaet Frankfurt. Zweite, verhesserte und bedeutend erweiterte Auflage. Verlag von 
Theodor Steinkopff. Dresden, 1934. 
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Harrow and Sherwin have attempted the difficult task of making the Chemistry 
of the Hormones^ accessible to the medical profession. The text is so well arranged 
and so simplified, as well as supplied with chemical formulas, that even the physician 
who has not kept up with modem organic chemistry can obtain much knowledge from 
its pages. The authors have taken up the various hormones, some of which, like the 
thyroid, the adrenal medullary, the male and female sex hormones, have been isolated. 
Such properties as are known of the less well isolated hormones are likewise de- 
scribed. It contains an enormous fund of information. As the advances in this 
field are so raind, it will require frequent revision. For example, since its publica- 
tion in April, 1934:, the chemical and structural formula of progestin as well as its 
synthesis from the soya bean have been developed, which, of course, could not ho 
incorporated in this valuable monograph. 

, — H. T. Frank 


Goldzieher’s Practical Endocrinology^ is designed as a guide to the general practi- 
tioner, particularly to help him interpret sjTuptoms and to ''direct his attention 
to the culprit gland.” In its preface the author emphasizes that he is largely in- 
fluenced by the pioneer work of Allen. Winter Eowc. 

The introductory chapters on the morphologj’^ and physiology of the glands arc 
purposely short and clear. The chapter on examination of the eridocrino patient 
gives an excellent rdsumd of the various biologic and pharmacologic tests which 
will be found useful to the general practitioner for understanding the rationale and 
purpose of these tests. The description of the symptomatology, on the whole, bears 
careful scrutiny. 

The same cannot be said for the therapy, which, on the whole, is much more 
optimistic than the reviewer feels warranted, as he docs not have the same con- 
fidence in diagnosis or the efficacy of the drugs and products recommended. This 
book compares favorably with a large number of similar volumes which are appear- 
ing at the present time. Its chief merit lies in tlie fact that the author has a wide 
experience in endocrinology which he has presented in an understandable fasliion. 

— E. T. Frank 


Another approach to the study of cancer is offered in da Costa’s monograph The 
Action of Hypoglycemic Snhstanccs Upon Certain Fermentative Processes of Neo- 
plastic Tissue^ which forms one issue of the ‘‘Arquivo dc Patologia,” published by 
the Portuguese Institute for the Study of Cancer. The author has studied both 
normal and neoplastic tissues in Iroth human beings and animals from the chemical, 
pharmacologic, and therapeutic points of view. He has devoted himself mainly to 
the effects produced by insulin and allied substances upon those having neoplasms. 
Ho finds that insulin injected into animals' hamng neoplasms produces a diminution 
in the size of the tumors, but not their complete regression; that all tissues, both 
neoplastic and normal, show a hypoglycemic substance, an "insulinoid,” more 
abundant in the former than the latter; that hyperadrcnalinemia and hyperglyccnua 
arc produced in animals and in human beings by radiotherapy, and that insubn 
applied locally to tumor tissue results in a cicatrization and regression of the tumor. 


=Tlie Clicmlstry of tlip Hormones. By Benjamin Harrow, Pli.D., A.ssoclnte Bro- 
tessor of Chemi.strj-. City Coiiope of New York, and Carl p, Siienvln, M.D., of St. mu- 
cenl’.s and French nospltahs. M'ililams and Wiikln.s Company. Baltimore. Jitii- 

♦Prncticiil Endocrinology. By Dr. Max A. Coldzlelier, Endocrlnoloai.^t, Gouvcinor 

Hospital, etc. Illu.strated, 320 pagos. D. Appleton-Ccntury Co. Inc., Nmv lorK, If- • 
‘Arnulvo do PnloloKla, Or/rao do Institiito I*orHij,'U<s I’lirii O I'-dudo 'I" rV'SI!!' 
Puhllcodo por F. Gentll e M. Athla.s. Vol. VI, No. 2, Ago.sto, 3934. Palluiva, Lisboa- 
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There are also numerous studies on the effects of radiotherapy and the action of 
insulin upon the tissues so treated. 

The work is painstaking and thorough, and the literature has been completely 
covered. It should prove invaluable to those working along cancer lines. 

— Frank Spielman 


Obstetrics 

In these day.s of frequent cesarean sections it is refreshing to find a book on 
operative obstetrics which stresses delivery from below. DeCamargo’s Manoiras e 
Operacoes Ohstetricas,^ with a foreword by Magalhaes, is to be praised if only for 
tliis reason. The different maneuvers whicli can be utilized in vaginal delivery are 
clearly, concisely, and intelligently presented. It is astounding to ponder upon the 
enormous number of methods in use. Nor is abdominal cesarean section neglected. 
The work, however, is an excellent testimonial to the fact that operative obstetrics 
can be taught and learned, but that obstetrics must remain an art in wliich the 
judgment of the individual in the choice of maneuver or operation is of prime 
importance. 

It may be suggested to the author that his extensive bibliography, evidence of 
considerable effort, can stand revising. Many inaccuracies as well as mistakes in 
spelling are found here. His illustrations although adequate may also be improved. 
On the whole, in the field of operative obstetrics the book covers the ground thor- 
oughly. 

— Frank Spielman 


Short concise texts in medicine may be exceedingly useful. The average mono- 
graph, whether published in book form or as a long article, serves as an example. 
Of course, in this type of work the author almost invariabb’ limits himself to one 
particular phase of a subject and usually treats It exliaustively. On the other hand, 
attempts are repeatedly' being made to boil down entire medical specialties ■within 
the covers of books two or three hundred pages long. The following two books, 
little more than pamphlets, fall within this category, and are therefore reviewed 
together. 

Devraigne, as part of a “medical introduction” series, contributes two short 
books on obstetrics, viz. Fropcdeutiqxie OhstctricalcF and La Pratique 01)stctricale.~ 
The former consists of seven short chapters dealing with fecundation, development of 
the fetus, examination of the patient, normal delivery*, and the normal presentations. 
The latter discusses briefly infectious diseases, toxemias, gastrointestinal conditions, 
blood and urinary abnormalities, and affections of the nervous system associated 
■with pregnancy. There are also uterine anomalies, abnormalities of the uterine 
muscle, of the soft parts, and of the pelvic girdle. Operative obstetrics is covered 
in very few pages. Taken together, these two books give the impression of dis- 
connected, disjointed material hastily got together for publication. They are 
neither fish nor fowl nor good old-fashioned obstetrical primers. 

— Frank Spwlman 


“Manobras c Operacoes Obstetricas, pelo Docente Dr. Joao Pereira Oe Camargo. 
Livre Docente. da Faculdade de Mediclna da Dniversidade do Rio de Janeiro, etc. 
Seconda edicao correcta e augmentada, contendo l.T trichroniias, 242 cliches e 4 micro- 
ph'otographias. 49S pages. Livraria Francisco Alves, Rio de Janeiro, 1935. 

*Prop<ideutifiuc ObstCtrlcale. Par L. Devraigne. accoucheur de Lari'boisifere. 191 
pages. Masson et Cie, editeui-s. Paris, 1934. 

I.a Pratique ObstCtrlcalo. . Par L. Devraigne, accoucheur de Lariboisi^re. 244 
pages. Masson et Cie, editeurs, Paris, 1933. 
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This little volume, entitled Aid io Obstetrics,^ as a matter of fact is designed 
as an aid to students preparing for an examination in obstetrics. For this purpose 
it is well adapted, since it brings in succinct form all essential facts, including 
indications and details of technic of most obstetric operations. Its appearance in a 
tenth edition must be accepted as proof for its usefulness and popularity. 

— Eugo Ehrenfest 

Among the diseases encountered as complications of pregnancy. Pulmonary Tubercu- 
losis^ holds first place botli in regard to frequency and practical importance. Tliough 
an enormous literature has accumulated, the question of the effects of disease and 
pregnancy on each other has remained unsolved. In marked distinction to many 
previous contributions in this monograph the exact histories are presented of 360 
pregnancies observed in 215 tuberculous women. Diagrammatic sketches, x-ray plates ' 
and graphic charts establish for almost every case not only actual conditions but as 
well the changes noted in the course of many years. Critical analysis of the case 
records and appropriate tabulations from various viewpoints permit clear insight 
into the life histories of all these patients. From them the author draws his con- 
clusions which start with the significant statement: "The problem of pregnancy 
in the tuberculous woman is not solved." In his opinion, it is possible to deter- 
mine with some certainty for some patients the probability of acute and even danger- 
ous aggravation of her disease, but tliis unfortunate effect certainly is rarer than 
commonly believed. There are means available to protect the woman against such a 
deleterious effect. No definite rules can be established for advisability or necessity 
of interruption of pregnancy. 

Though the writer’s views, especially in regard to contraception, sterilization and 
even interruption, are clearly and inevitably influenced by laws and public opinion 
at present prevailing in Germany, the monograph proves of unusual interest and 
value particularly through its careful presentation and critical analysis of the large 
material. 

— Eugo Ehrenfest 


This small monographio deals with the Unexpected, Sudden Death of the Patient 
During Pregnancy, Labor, and Puerperium. It consists of a thorough review of all 
reported cases in which sudden death was due chiefly to a great variety of com- 
plicating and often unsuspected diseases and anomalies. 

— Eugo Ehrenfest 


This historical volume^ includes 15 communications of various authors, dating 
from 1770 to 1831, on the subject of Symphyseotomy. 

It is gotten up in a faultless fashion with a number of portraits and illustrations. 
The material was collected and edited by Nederlandsch Tjidschrift voor Genec.skundc. 
It should prove of great interest to those interested in the history of medicine, par- 
ticularly those who read the Dutch language. 

—E. T. Franl; 


«AhlR to ObRti'trlcs. By Le.sllc VVIUlanus, Ob.stetric .Surgeon to Out-Piitlonm. St. 
Mar>' Hospital, London, etc. Tenth edition. Willlain AYood & Co., Baltimore, IILI. 

'Bungentiibcrkiilosc und .SidiwangerHobnft. Von H. Braeuning, Chefarzt <Ier Fiier- 
sorgcnstelle fucr Lungenkrankc in Stettin, etc. 27.o pages. MIt SOi Kurven und Abbll- 
dungen. Verlag von Georg Tliieme, I.eipzig. 

‘'Tier Bnvermutet Srhnclle Tod in Schwongerscliiiff . flebiirf und tVoc Iienbrtf . ^ 
r-ob Vied Hat Brofe.ssor Dr. Erwin Kclirer. Direktor der Univ. Frunonkllnlk in Mar 
burg 52 pagrls: Verlag' von Ferdinand Enke. Stuttgart, lEU. 

i-nnuseula .Selecta Neerlandlcorum do Arte Medica. Varll nuftore.s ho fiymplD ' 

slotoS Aangeboden door liet Ncderlandseh TJld.sclirlft voor Geneeskunde, mi. 
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This report on the Evaluation of Prenatal Careia is the subject of a special 
communication by Prof. Norman Miller in this issue of the JournaIj. 

— a. T. Franh 

This monograph, on The Conception Period of Women, translated from the 
Japanese and published in the United States, gives a summary of Ogino’s views. 
His personal observations are based on 132 laparotomies in which the time of the 
menstrual cycle was compared with the ovarian findings. He also has a moderate 
number of personal observations on the time of conception and the time of so- 
called functional sterility in the cj’cle. 

Ogino remews both the pirovoked ovulation theory as well as the effect of cyclical 
trauma. In regard to the latter he has convincing evidence obtained after the earth- 
quake of 1923. In the month succeeding the catastrophe, he obtained the menstrual 
cycles of over 200 high school pupils in the affected area and compared it with a 
similar group in an area not involved, without finding any change. 

According to Ogino, the sterility phase begins twenty-four hours after ovulation. 
Sperma, he claims, is at most able to fertilize for throe days. 

This brief monograph is of great interest as it summarizes the world's literature in 
an excellent fashion and gives a clear-cut outline of the author’s personal views. 
However, I feel that the material is far too scant as yet to permit us to consider 
the Ogino-Knaus hypothesis definitely proved. 

— E. T, Franh 

Tills report on Maternal Mortality in Philadelphia^^ contains a wealth of statis- 
tical material which appears to have been carefully collected and thoroughly and 
impartially digested. The problem of maternal deaths in Philadelpliia, according 
to the committee, is fourfold, namely (1) 'self-induced and criminal abortionsj (2) 
errors in judgment on the part of the medical profession; (3) lack of appreciation 
of the need of prenatal care by the laity; (4) failure of hospitals, organized 
medicine and allied agencies to grasp fully their responsibilities and opportunities. 

The committee finds that the largest proportion of deaths from criminal abortion 
is among married women, many of whom having living children. The committee, al- 
though not unanimous, appears to favor the advisabibty of legalization of abortion 
with proper reservations. In Philadelpliia the midwife is almost a negligible factor 
in connection with mortality, particularly as she is so closely supervised and her 
activities regulated. The laity is responsible in many cases through ignorance 
and lack of cooperation in causing preventable deaths. The report appears to 
be direct, straightforward, and ■with every effort to favor improvement in order to 
safeguard the obstetric patient. 

— B. T. Frank 

The Element fi of Experimental Emhryologyrr, deals with the embryology of the 
prefunctional period mainly. It contains an amazing and bewildering mass of facts 
and ingenuity of experimentation by means of which some of the basic life processes 

'-Kc.port on the Evaluation of Prenatal Care. By Margaret Tyler, J. H. "Watkins, 
and H. H. Walker. A Report to the Suh-Commlttee on Evaluation of the Committee 
on Administrative Practice, American Public Health Association. G8 pages. Institute 
of Human Relations, Yale University, 1934. 

’’Conception Period of "Women. By Dr. Kyusaku Ogino. English Translation hy 
Dr, Yonez Miyagawa. Medical Arts Publishing Co., Harrisburg, Pa,, 1934. 

’’Maternal Mortality in Philadelphia, 1931 to 1933. Report of the Committee on 
Maternal Welfare, Philip P. Williams, M.D., Chairman, Philadelphia County Medical 
Society, 1934. 

’’Elements of Experimental Embryology. By Julian S. Huxley and G. R. de Beer. 
With 221 illustrations and 514 pages. Cambridge University Press — Macmillan Co., 
New York, 1934. 
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have been analyzed. In differentiation it is immaterial whether a given nucleus find? 
a given cell. Up to a certain stage in gastrulation the fates of most regions are not 
irrevocably determined, as shown by transplantation experiments, except in the case 
of the chorda mesoderm. 

Polarity and bilateral symmetry, however, are fixed. The axis of polarity is 
determined outside of the egg by such influences as light and chemicals. The plane 
of bOateral sjunmetry in the frog, for example, is determined by the point of entry 
of the sperm. All vertebrates are in reality asymmetrical. 

Cleavage has little importance in differentiation. The egg of a fly, for example, 
cleaves only when the multiple nuclei finally reach the periphery. Until then, the 
cytoplasm is undmded. Tiie dorsal lip of the gastropore in the lower forms acts 
as an organizer, a formative stimulus which brings about determination of the tissues. 
Its effect basically must result from chemical influences as the organizer tissue acts 
when dead and extracts of the organizer tissue likewise act. The composition is 
probably lipoidal. 

Of great interest to the gynecologist and obstetrician is the section devoted to 
the gonads and sex differentiation. None of the evidence presented settles finally 
the controversy as to whether the primordial germ cells arise in the special gonad- 
field or come from elsewhere in tlie ovum. The authors consider the evidence con- 
clusive that the indifferent gonad-rudiment is normally dependent on its genetic 
sex constitution although this can readily be overridden by other agencies. The 
gonad-field has one of two potentialities according to the sex chromosomes which 
it contains. Tlie primordial germ colls appear to be completely bipotential as regards 
sex. The final determination depends on local influences. In the cortex they become 
female; in the medulla, male. Locally, temperature likewise plays a big role. 

A considerable portion of the book is devoted to fields and gradients. The ap- 
pendix is devoted mainly to a new type of experimentation devised by Holtfreter, 
based on the discoverj- that removing tho membranes from the early blastulac of 
axolotls and then placing the tissues in Eingcr's solution causes eversion of the layers 
or so-called exogastrulation and separation of the ectoderm witli all of its resultant 
nervous tissue from the endomesoderm. 

This book ■u’ill prove most fascinating to any reader who is interested in the 
fundamental problems of biologj-. 

— Ji. T. Franl: 


Introdmione aUo Stndio Bell’ Evgdnica,^(> by Cristalli, is obviously designed for 
the novice as an approach to the study of eugenics. The commonly accepted views 
are presented with adequate illustrations and ample references to the literature. 
Appended is a glossary of terms peculiar to this field. Tho material is clemcntarj'. 

— Franl: Spiclman 


Dr. J. Morris Slemons has written A Hnndhool; for Women Bnring Prcf/nancyd^ 
It bepin.s with tho signs of pregnancy and tho date of confinement, and covers 
embryology, prenatal care, labor, put-rperium, and the lactation X'criod. "Written by 
an experienced obstetrician, it doubtless will find its field and circle of readers. 

— Jl, T. Franl: 


’'IntrodiiJ’Ionr nllo Siiiillo Drlf KucJ-nlrn (EreUlla binlocic.-i). I’-'ir Prof. Gltl.'iepj'C 
Cristnlli. ?tnl)lllnif-nto InUu^trie KJItorlntl Merlillonall, NaixJI. VX'.i. 

nxiir I’roKprrtlve 'totlirr. liamibfifiR for women (liirina prermancy. Dy .1. ^^or^^« 
Slemnns, M.D. Tfitrd <-.mion. D. Amdeton-Ceiitury Co., Iiie., New York, jnSI. 
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It is interesting to note that essential instruction can be provided for expectant 
mothers and prospective fathers also in a (more or less) humorous form. The Storlc 
Joins the Slue Eaglets ig an amusing little volume, in spots (e.g., the chapter en- 
titled; Obstetrical Ward), really funny. As a whole, the author presents only facts 
which are generally accepted, and recognized as important for up-to-date obstetric 
care, though we do, incidentally, not share liis belief in the practical value of a 
urinary test for the purpose of determining the sex of the fetus. The Pipe Dream, 
in the last chapter, picturing the future work of the obstetrician under an NIIA 
code, was interrupted a bit too early by that ringing phone. We had expected that 
such a code would as well decree a definite shortening of the hours of labor. A 
provision of that sort, unlike any other existing code, would be heartily approved 
by both the employer and employee. (This review was written before the Supreme 
Court decision.) 

Every obstetrician should try to keep this little book in his waiting room and, 
since this probably will not be possible, might preferably induce every pregnant 
patient to acquire a copy. 

— Eugo Ehrenfest 

Dr. Kenyon’s book on Eecdthy BaMcs^^ is designed for the expectant mother or 
the mother of a young child. She therefore devotes chapters to prenatal care and the 
baby at birth, as well as carrying the child through the third year of infancy. I am 
sure that many mothers will turn to its pages for help and doubtless and as usual, 
^vill here and there be misled when they try to be the child’s own physician. 

— E. T. Frank 

Diseases of Children,-’^ the standard of its kind in England for a number of 
years, is now in its tliird edition. New chapters have been added on blood trans- 
fusion, heredity, orthodontia, the newly born infant, diseases of the accessory nasal 
sinuses and car, the lipoidoses, acetonemia, cystoscopj' and pyelography, rheumatism, 
allergy, and tuberculosis. Despite the rather formidable number of authors whose 
names appear on the title page, this by no means completes the list, other writers, 
thirty-six in all, contributing special articles throughout the work. Naturally, some 
of these will appeal to the reader mote than others, but the treatment of the sub- 
ject matter is so ditferent from what we are accustomed to in this country, that 
there are very few chapters which will not have a definite appeal to the American 
reader. The chapters on functional and organic diseases of the nervous system, 
diseases of the muscles, and rheumatism were especially fascinating to this reviewer. 
Happily, the gap which has long existed between the English and American views on 
the nutritional disorders has been very much narrowed in this edition of the work, 
a fact which adds to its value as a reference work in tliis country. In fine, it would 
seem that no pediatrician who wishes to keep up with the advancement of pediatric 
thought can afford to be without this book, and even the physician whose interest in 
the diseases of childhood is a more casual one will soon find that the money spent for 
this volume is one of the best investments in his medical library. 

— T. C. Eempelmann 

>*The Stork .Toins the Blue Engle. By Frecl'k M. Margaretten, M.D. Illustrations 
by George S. Jacobs. Wamba Printery, Brooklyn, N. Y., 1934. 

’’’Healthy Babies and Happy Babies. By Josephine Hemenway Kenyon, M.D. 
Little, Brown, and Company, Boston, 1934. 

’’’’Diseases of Children. Third edition with contributions of thirty-six authors edited 
by Hugh Thursfleld, physician. Hospital for Sick Children, etc. and Donald Paterson, 
Physician to Out-Patients, Hospital for Sick Children, etc. 'William Wood and Com- 
pany, Baltimore, 1934. 
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Zahorsky’s Synopsis of Pediatrics,-! as the title frankly states, is rcall} a 
' ‘ sjnopsis. ” The author emphasizes that he "has tried to cover the essential points 
in sjTuptomatologj', diagnosis, and treatment," and in. this he has. succeeded ad- 
mirably. As is to be expected the print is small, the illustrations are few, and the 
subject matter is treated in short paragraphs composed of short sentences. One 
experiences a feeling of haste while reading it. 

— Franl: Spiclman 


Gynecology 

The second half of the sixth volume of Stoeckel’s JIandbuch der Gynal:ologic-- 
is devoted to the clinic of uterine tumors. This is a huge contribution, 838 pages in 
length and costing 148 R.M. 

It is somewhat unequally divided but covers a tremendous ground. The late 
V. Peham deals with the etiology, symptomatology, and treatment of uterine myomata 
in 181 pages. 

P. Esch described uterine sarcomata in 31 pages. H. Martins covers radiotherapy 
of uterine myomata and sarcomata in 185 pages. 0. Pankow devotes 400 pages to the 
therapy of uterine carcinoma and chorionepithelioma, including a shorter contribu- 
tion of Schdnholz on chemotherapy of cancer. 

Peham in his description of myomata, contributes nothing new to the etiologj'. 
In 1,878 fibroids, carcinoma was found in 3.8 per cent (corporeal 0.53 per cent, 
cervical 3.3 per cent). He found no excess of corporeal carcinoma. Sarcoma was 
noted in only 2.78 per cent. He believes that the symptoms following castration 
arc greater than those following hysterectomy, 

Esch finds that there is 1 sarcoma to 28 carcinomata of the uterus. In 2,914 
cases of uterine neoplasia, 1.3 per cent was sarcoma, 

Martins believes that the roentgen cfTcct on mj’omata is purely through the ovaric.s. 
He believes that treatment can be graduated so as not to destroy completely the 
0 %'arian function, but merely to bring about an "cxovulation." He likewise con- 
siders the sj'mptoms following hysterectomy less marked than following x-ray treat- 
ment. He found no increase of carcinoma after radiotherapy of myomata. Ho 
is .strongly opposed to temporary sterilization as he believes that it has a bad effect 
on sub.scqucnt pregnancies, nor is he in favor of i)repituitary and splenic radiation. 
He likewise deals nith the radiotherapy of sarcomata. The effect of radium in the 
uterus he considers more upon the mucosa but likewise affecting the ovtrries. His 
descriptions of technic are suflicicntly detailed to interest the radiotherapeutist, hut 
likewise understandable to the gv-nccologist who has not equipped himself especially 
in this branch. 

P.ankow describes in utmost detail the oper.ations for uterine carcinoma both from 
above and below. Idkcwisc the radiotherapeutic treatments and combinations of 
operation and railiothorapy. The statistics and literature dealing with operability 
and mortality, and final results are given in great detail. Ho believes that the prefer- 
ence a.o to operation or radiation and operation is by no means settled. In the 
treatment of corpus carcinoma he advises to start the operation abdominally in 
order to remove the glands sind then, depending upon individual preference, ex- 
perience or the type of case encountered, to fini-eh by a complete hysterectomy cither 
through the abdomen or by the vagin-al route. 

!‘Sj-nopf.I« nt I*e<lliilrlr*i, liy Dr. Jolin Zo)ior.*'ky, professor of peillntrlcs, ftt. lyiuls 
trnlvcrsitv Mf'dlcal t-'rlioot, etc. Wltli 77 llUistratlonp In the text nntl (I color plates, 
.75!) p-ives. The C. V. Mo.-hy Cf>., .‘^t. Iv'JuIh. 11)75, 

”>;torrJirf« JIntiilhticli <Icr GynliTioIocIc. Fechrter IJanfl, zwelte IIHlfte. Ir|e Kllnlk 
ihr ut'n!.» Ttimoren h'-aiheit'-t vott Ks-ch. ilartlua. I’.-itikov,-, I’eliatn urnl .Schfinhoha 
'tit ICO zurii Tell f.-trbicen Ahhll'Innaen lni Text._ S3S poKes. Verlnc von .7. F. Heic- 
rn'inti. Miienchen. 1!»7L 
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Sclionliolz ’s chapter on chemotherapy gives a very excellent review of the litera- 
ture. The author concludes that at present we are not yet justified:.to treat carcinoma 
solely by chemical means. 

The 160 illustrations in the text are mainly from standard sources such as Peham- 
Amrcich: Gynecological Operations; Schauta, Stoeckel, Wertheim, Pranz, etc. 

This volume is of particular value to the clinician as it enables him to find the 
references to original sources collected in a conscientious fashion. 

— B. T. Franh 

Meigs’s Tumors of ilic Female Pelvic Organs-s is largely a personal book and is 
in the main based on a series of cases wliich the autlior studied from the ilassachu- 
setts General Hospital. Its appeal should be mainly to the general surgeon who 
does gynecologic work, although the gjmecologist, pathologist, and. roentgenologist 
may find matters of interest within its pages. 

More .than one-fifth of the book is devoted to carcinoma of the cervix. In 45,503 
admissions to the hlassachusetts General Hospital, among married patients, over 
thirty years of age, l.G per cent showed carcinoma of the cervix. The author ap- 
pears a discixde of the chronic irritation theorj' as the causation for cervical cancer. 
However, he emphasizes that repair of lacerations, as shown by Woolston’s series, 
did not reduce the incidence of the disease. He recognizes that biopsy material 
jiroduces many inaccuracies of grading, but believes that examination of the entire 
uterus mtli grading in mind, is of value. Of the 110 cases at the Massachusetts 
General Hospital, one-half of the patients were operated upon and one-half were 
treated by radiation. In the 13 cases of stump carcinoma, Meigs considers the 
prognosis poor. This is contrary to my personal observations. 

In many of the conditions the series of cases are too small to make the statistics 
of value. In fibroids of the uterus, 44 cases or 0.6 per cent showed malignant 
changes, again contrary to my observations. He considers x-ray even of less use than 
radium. In our experience sarcomata have been extremely radiosensitive. 

The classification of ovarian tumors is based on 327 cases, including 100 simple 
cysts. It appears that there is much reduplication in the classification adopted by 
Meigs, although it does not differ greatly from the accepted classifications. 

The chapter on metastases is of exceptional value. 

The gross illustrations of the book unfortunately have been reduced too greatly, 
thus obliterating to a large extent their excellence. The photomicrographs are good 
and valuable throughout. 

Although considerable literature is mentioned at the end of the chapter, the 
bibliographies are not sufficiently complete to permit of using the volume as a book 
of reference. The text is simple, clear, and easily read. 

— B. T. Frank 

Tliis compact enumeration and description of all the actual and possible Effecis 
of an, Acoident on the Female Genitalia, as recorded in literature, evidently has been 
prepared for the benefit of gynecologists, appearing as medical experts in German 
courts. They must possess and prove thorough familiarity with tliis complex prob- 
lem. The small monograph deals In great detail with actual injuries and with pos- 
sible relations of trauma to alterations in position and function of the nonpregnant 
uterus, and with its effects on an existing gynecologic disease or pregnancy. In 

=3Tumors of the Female Pelvic Oreans. By Joe Vincent Meigs, Instructor in Sur- 
gery', Harvard Medical School, etc. With 2G1 illustrations. The Macmillan Company, 
New York, 1934. 

=*Weibliche Geschlechtsorgane und Unfall. Von Professor Dr. August Mayer. 
Direktor der Univ. Frauonklinik in Tuebingen. 82 pages. Verlag von Ferdinand Enke, 
Stuttgart, 1934. 
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this latter respect even the influence of an accident on labor through resulting inertia 
or scar constrictions is considered. The monograph closes with a carefully prepared 
and classified list of bibliographic references. 

• — B^ugo Ehrenfest 


Miscellaneous 

This volume, 23 entirely free of any chauvinistic motive, attempts simply to show 
in how far medical men of the Jewish race have helped to bring American medicine 
to its present high rank. Chapter I briefly surveys earlier liistory and starts with 
the interesting statement that Columbus had with him five Jews, two of them being 
ship’s pliysician and ship’s surgeon respectively. There follows the listing of physi- 
cians, prominent in the author’s judgment, each chapter devoted to a speciah field 
of medicine, closing with Chapter XV, in which are given the men who have written 
on the History of Medicine. One of the several appendices brings the description 
of all existing Jewish Medical Institutions. 

The author prepared this comprehensive work by a personal study of all available 
medical literature and tliis fact probably accounts for two minor shortcomings: 
Some men, well known locally and nationally as outstanding clinicians and skilled 
operators but not given to writing, have been overlooked, while, on the other hand, 
the importance of others has become exaggerated through the number of their, 
often not very important, publications. However, there can be no doubt that this 
volume represents a veiy valuable contribution to the history' of medicine in this 
country’. 

— Hugo Ehrenfest 

The second edition of the Standard Classified Nomcndnlvrc of Disease , compiled 
by the National Conference on Nomenclature of Disease, appears three years after 
the first. It has been accepted for use in the record rooms by 120 of the large hos- 
pitals in the United States and Canada and, as I can say from personal experience, 
appears in a large measure to solve tlie problem of classification. Some 2,000 addi- 
tional items have been added so that at present it covers approximately 15,000. ■ 

Altliough at first sight confusing, the classification in practice works out well- 
Many omissions have been corrected and debatable iioints clarified. 

It would be advisable for tliose hospitals which have not accepted the classifica- 
tion, to install it in their record rooms in order that the statistics of the entire 
profession in the United States bo recorded according to the same formula and thus 
bo more readily- comparable. 

—E. T. Franh 


The main object of this book is to outline Nursing Tcchnigite-' as taught in the 
Associated Hospitals of the University of Minnesotu. Tlio material, as in the previ- 
ous edition, is arranged in le.ssons. It .should prove of real value to teachers in 
training schools as well as to nurses preparing for examinations. 

—TL T. Franl: 


".TrulkJi ronlrlbiillonx to Sti-iIIrlnr In Anicrlm (1(!.")(! to 1S).'!I). I’y .Solomon K- 
Kacnn. M.J>. Witli medical clironoloKv, blblloKrnjdiy and (iO Illustrations. r>l!t pab'c.s. 
I’llblisbed by Boston Medical I’llbllshlnir Co., Boston, Jfl.'it. 

~sinnilnrd Clastlllcd Nomenrlnt lire j>t lUsensc. Compiled by the National Con- 
f 4 Tence on NNiniencI.'iluri- of Disease. 1-Mlted by H. B. J..oirie, JCxeoutlve .Secn.tarj’. 
s"0 prices, (Tomrnornvi-altb Fund, .Vew York, UC.*;. 

r^Tc\tI>ook of Nurslnc Tcclinluiic. By Marlon L. Yannler, B.N., and Barbara A- 
Thompson, It-N., Dir. ctor of the Wlsconslji Bureau of Nurslnc E.lueatlon, etc, .‘iccond 
edition. la-vised. -i'.'. jiacc!. University of Mlnite.“ota. Bress, MlnneapollM, IIK!.'), 
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To the Editor:* 

In the American Journal of Ohstetrics and Gynecology of July, 1934, Dr. Ralph 
E. Camphell published an article, “The Effects of Chloral Hydrate on the Maternal 
and Fetal Organism from the Standpoint of Experimental Study.” Dr. Campbell 
introduced into the stomachs of dogs, by means of a tube, 0.4 gm. of chloral hydrate 
per kilogram of body weight, and then, by very greatly increasing these quantities 
per kilogram, produced markedly detrimental changes in the liver, kidneys, and 
heart of these animals. Such results are quite comprehensible. ■ It is acknowledged 
that chloral hydrate, as well as other powerful drugs, when taken in large doses, 
is poison to the organism. That is why pharmacologists classify doses as “med- 
ical” and “toxic.” 

Based on his observations on the toxic doses, the author concludes that chloral 
hydrate should not be used in cases of eclampsia. But this can hardly be regarded 
as correct. In the first place it is unreasonable to assume that the effect on healthy 
animals is the same as that on sick ones without definite clinical proof. In the 
second place, one cannot from the effect of toxic doses predict accurately the effect 
of medical doses, especially in eclampsia, when ordinarily we employ doses in 
strength one-tenth or even one-twenty-fifth of those used by Dr. Campbell. It might 
be more helpful if the author would investigate the influence on dogs of the dosage 
applied to women with eclampsia. But even then the conclusions could not directly 
be transferred to the dosage of sick people; healthy animals and sick animals react 
differently to medical treatment. How much more differently a sick man and a 
well man. 

The experiments in the laboratory of Bezredko in Paris, on animals suffering 
from anaphylaxis, which has a distinct analogy with eclampsia, have shown that 
narcotics produced a marked improvement in the state of the experimental animals. 
The experiments of Anselmino and Hoffman, Kiistner and Fauvet with animals 
injected with hormones from the posterior lobe of the hypophysis have also shown 
that narcotics have relieved the condition. It is known that these authors suppose 
eclampsia to be the result of the increased activity of the hypophysis. These au- 
thors acknowledged on the grounds of their investigations the prophylactic method 
to be the rational one. It can easily be explained theoretically. Eclampsia is a 
toxemia with convulsive attacks. These attacks have a very destructive effect on 
the organism. The toxemia itself can be fatal to a woman within a couple of 
months; the convulsive attacks can kill her in a day, sometimes in a few hours. 
Very strenuous methods are required to stop these attacks, and these measures have 
been, up to the present, the use of chloroform and chloral hydrate. 

I do not wish to imply 'that it is unnecessary to look for other more effective 
and safer means to combat eclampsia; many such means have been proposed, includ- 
ing magnesium sulphate, luminal, pernocton, somnifen, avertin, and others. I know, 
however, that these narcotics in large doses poison the organism, and that with 
magnesium sulphate some fatalities have occurred. As for chloral hydrate, I do not 
know of any fatality following upon its use among 2,000 eclamptic patients in 

•The publication of Professor Stroganoff’s letter was delayed to afford Dr. Camp- 
bell an opportunity to make a suitable reply. In view of the association of the 
former with the well-known conservative method of treating- eclampsia, the publication 
of the original communication and Dr. Campbell’s comments should prove of interest 
to the readers of the Journal. 

. .. ■ The Editors. 
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Leningrad. In sliort, my principal objection to Dr. Campbell’s view is that clin- 
ical results must be given first place, and until the superiority of a drug is estab- 
lished clinically, it . cannot be recommended for general use, but merely employed 
for experimental purposes. 

Moreover, we cannot renounce the utility of the medicine which has given the 
best result in fighting a certain illness simply on the basis of experiments upon 
healthy animals. The best results in the treatment of eclampsia during the last 
thirty -seven years have been achieved bj' the prophylactic method; this is acknowl- 
edged in the reviews of my published works. For instance, Plass shows that of 
5,976 cases of eclampsia treated conservative!}- only 11.1 per cent were fatal. More 
than half of these cases were treated by the prophylactic method or its variations. 
The statistics given in my oira work are as follows: of 7,344 eases of eclampsia, 
treated by the prophylactic method and its variations, 9.7 per cent proved fatal. 
Of these, 1,400 were treated, with my participation, by the improved prophylactic 
method, and only G per cent were fatal. As to the 1,432 children in these cases, 
79.7 per cent of them left the hospital alive. 

These definite and proved statistics refute entirely the statement of Dr. Camp- 
bell about the harmful effects of chloral hydrate in the treatment of eclampsia. As 
for the measures he recommends, it is my opinion that investigations into the effects 
of MgSO<, luminal, pernocton, etc., would be valuable, but only if used in conjunc- 
tion with the prophylactic method which is proved to be sound. Even so, it would 
be .safe to recommend those measures for general use only on the basis of clinical 
experiments on two or three hundred cases at the least, and only on the strength of 
a lower mortality rate in these cases than that which I have quoted above. I regret 
that Dr. Campbell gives no statistics about the number of women suffering from 
eclampsia to whom barbituric acid derivatives have been administered, nor about 
the results received. I regret also that he does not tell us whether the animals to 
which these drugs were administered had previously been inoculated with the hor- 
mones of the posterior pituitary. 

In conclusion I would like to exprc.ss my opinion that if 1.1, O.C, or even 0.4 
gm. of chloral hydrate per kilogram of w-eight were introduced into the stomach 
of any woman with eclampsia, she would die within twenty-four hours. 

Prof. "W. S’J'ROganoff. 

Ixmingrad, November 0, 1934. 


COM.MENT ON THE FOREGOING COMMUNICATION 
To the Editor: 

Professor W. Slroganoff’s criticism of my report on chloral hydrate demands 
c.areftil consideration. 

Litr.enberg has pointed nut that there sire two diametrically opposed groups in 
the treatment of eclampsia: the radicals, who insist on emptying the uterus after 
the first conmlsion, and tlie conservatives who claim that operative methods are 
not only unnecessary but actually harmful. Professor Stroganoff belongs to the 
latter grouit and his works have been monumental and important in producing a 
conservative influence. 

The criticism of drug dosage in animal experimentation with its application to 
Iherripeutics in the human needs no defen.=e. Pharmacology would be at a loss 
without animal exi>erirnenfa1ion, as one of its means of investigation. Then, too, 
pharmacology and to.xicology have no fence le.-iween them for measuring effects hy 
giving the dose at varying leicls. Professor PtroganolT suggests that the do<;agc 
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applied to -women in eclampsia be tried experimentally in dogs to study the effects. 
He fails to realize that in animals, to produce a physiologic drug effect comparable 
to that in the human, entirely different dosages must be used; and sometimes the 
animal dosage is several times tlie human dosage. An illustration would be mor- 
phine in the dog Muth its dosage several times that of the human to produce com- 
parable physiologic effects. 

Stroganoffi points out that experimental conclusions cannot be carried from 
healthy to sick animals, to say nothing of man. This statement is more academic 
and theoretic than real. Experimental pharmacology and toxicology would be a 
great loss to therapeutics if this statement were true. 

He reports beneficial results with narcotics in anaphylaxis and makes an analogy 
in this condition to eclampsia. Several investigators, Jolinstone, Murray, Zweifel, 
■\Vhitridge ‘Williams, and others, have shown negative results; the positive results 
were attributed to the introduction of the products of placental autolysis; un- 
autolyzed placental tissue gave no reaction. Furthermore, the occurrence of eclamp- 
sia with hydatiform mole cannot be explained by the hypotheses which depend 
on interagglutination or of anaphylaxis. 

Professor Stroganoff mentions the observations of Anselmino and Hoffman, 
Kiistner, Fauvet, and others, who attribute eclampsia to the activity of the poste- 
rior lobe of the pituitaiy, and On the grounds of their investigations favor its 
prophylactic treatment. Harvey Cushing, a noted authority, points out the invasion 
of the posterior lobe by basophilic cells from the pars intermedia, and other hyper- 
tensive states. Byrom and Wilson in moat careful and well-controlled experiments 
were unable to confirm the pressor and antidiuretic effects in several preeclamptic 
and eclamptic patients as found by Anselmino, Hoffman, and others. Cushing's 
observation is dependent upon more information concerning the normal limits of 
basophilic invasion before the evidence is conclusive. Smith and Kunkel are not 
impressed by the findings mentioned by Cushing; so that in the last analysis 
Stroganoff is basing his conclusions upon experimental evidence which needs con- 
firmation. DeLee points out that in liundreds of toxemia cases in which posterior 
pituitary was given during labor that .only one woman developed convulsions and 
that even in this case their causation was very questionable. Schwarz points out 
that in his large series inf undin was given freely without any apparent damage; 
it would seem once again to indicate that the part the posterior pituitary plays in 
the etiology of the late toxemias and eclampsia needs definite confirmation. Cer- 
tainly at the present time no rational conclusion can be drawn in the treatment 
of eclampsia with pituitary medication. 

Stroganoff calls attention to the fact that theoretical deductions are easy in 
eclampsia — I would say, true enough in most diseases — and he defines eclampsia 
as a toxemia vdth con-vulsions, saying that the latter are 'injurious to the patient 
and must be stopped. He states dogmatically that the only means of controlling 
the eclamptic attack is "up to now” by using chloral hydrate and chloroform. A 
critical examination of the literature as to the treatment of the eclamptic con- 
vulsions shows such contradictory evidence that this statement cannot be accepted. 
Various agents have been successfully used in controlling the eclamptic convulsions. 
Mendenliall, Lewis, Bleckwenn, and several others have reported excellent results in 
the control of the convulsions of eclampsia by sodium amytal. Beck’s results in 
controlling the eclamptic convulsions with huge doses of morphine are convincing. 
Bleckwenn has had a wide experience with sodium amytal, having given over 2,500 
injections to some 200 patients, over a x>eriod of a year and a half. 'One patient 
alone received over 300 injections during the year; careful studies of elimination 
in this case failed to reveal any accumulative effect or tomcity. Bleckwenn re^ 
ported several cases of eclampsia in which the convulsions were readily controlled. 
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Mendenhall reported in his cases prompt and complete control of the eclamptic 
convulsions. Lewis’ series of cases shows once again that the convulsions can bo 
controlled bj" sodium amytal. Emge and Hoffman, and Bourne, Bruger, and 
Drcyer have shovm that sodium amytal is not injurious to the liver or kidneys. In 
these series it has been shown that where morphine and chloral hydrate had failed 
to control the convulsions, sodium amytal was effective. It is interesting to note 
that sodium amytal has been just as effective in the control of convulsions of 
cocaine and strychnine poisoning as in the convulsions of tetanus, meningitis, and 
rabies. Luminal has been successfully used in the control of the eclamptic seizures 
by Katsutj’a, of Japan, who showed a decrease in maternal mortality of 15 per 
cent by substituting its use for chloral hydrate. DeLee has substituted other drugs 
for chloral hydrate and chloroform in the treatment of eclampsia. J. W. Harris, 
of the University of "Wisconsin, has removed chloroform and chloral hydrate from 
his eclampsia treatment and has substituted sodium amytal. Solomons, at the 
Dublin Eotunda Hospital, has a substitution therapy for chloroform and chloral 
hydrate, using morphine as a narcotic. 

The treatment of eclampsia, a disease of unknown etiology and distinctly em- 
pirical as to treatment, must advance with the replacement of old ideas and 
dogmas, as science offers something better. This does not mean that we should 
be constantly casting aside methods of treatment one for another; but it does mean 
that the treatment of eclampsia is so empirical that well-founded and reasonably 
basic ideas should be considered and perhaps tried in the light of a better treat- 
ment, not a new one. Progress in any line of treatment always entails a degree of 
stability; self-satisfaction with one’s method of treatment may be contrary to 
progress; and inactivity as to the development of newer and better ideas is not 
synonymous to progress in any lino of treatment. Then, too, it is hazardous for one 
to resign himself to the conclusion that any treatment in medicine is the last word 
in perfection. It is commendable always to be on the outlook for a better substitu- 
tion therapy in the furtherance of a cure. A routine treatment may surrender ns 
if nothing requisite is wanting; such a resignation is dangerous and at times pre- 
cludes advances in treatment; indeed, I am unwilling to admit that Profe.ssor 
Stroganoff has the best treatment for the eclamptic convulsion in the use of cldoral 
hydrate, even though this drug has been used for years and in a great many cases. 
I am willing to use other drugs which do not have the disadvantages of chlor.al 
hydrates and in addition control the convulsions. 

The obstetric profession in the United States and in foreign countries .should 
perfect an organization to study comparative values of the different methods of 
treatment in eclampsia. Directors of large clinics should bo willing to adhere to 
rigid linos of treatment for comparative purposes with other clinics both in this 
country* and abroad; when these procedures arc carried dht, statistics will then 
show .something of real value for comparison. There is a lack of common termi- 
nology; there exist numerous and diversified treatments, and, ns Solomons points 
out, autopsies should be obtained in all deaths to eliminate such errors of diagnosi.s 
as brain tumor, cerebral hemorrhage, tuberculous meningitis, syphilis, and other 
conditions which, at present, arc factors of error in statistical mortality rates. 
Some obstetricians have been unable to approach Stroganoff 's results even though 
adhering rigidly to his treatment. T feel that there is a laek of a common denomi- 
nator in the classification of case.s, interpretations, and methods of treatment. 

A common pmctice in this country is to collect .statistics on several hundred 
cases of eebampsia from numerous clinics and to determine the mortality rate with 
.all kinds of treatment and variations, with a veritable hodgepodge of faets. 
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I feel certain tliat, if one of onr large obstetric societies would assume respon- 
sibility for the study of the eclampsia problem both in the United States and 
abroad, valuable and useful information would result; and mortality figures would 
be reasonably dependable. International organization and cooperation could work 
out as well in eclampsia as it has in cancer. It seems to me that mortality figures 
as reported by the large clinics in relation to eclampsia should be held with a 
considerable degree of scepticism and suspicion as to accuracy. 

Professor Stroganoff has reported excellent results in the treatment of eclampsia 
by the prophylactic method and its variations. He appears to conclude from a 
study of his mortality rate that chloral hydrate cannot be a harmful factor in his 
treatment. His reasoning seems to be based on the assumption that the mortality 
rate is the harmful index of chloral hydrate; in other words, the death or survival 
of the patients. It does not seem to me that the condemnation of a drug is of 
necessity dependent upon the death of the patient. Obviously many other factors 
must be considered, as already pointed out in the case of chloral hydrate. 

The use of chloral hydrate is dangerous in heart disease in wliich the heart has 
already been strained by eclamptic convulsions. Aufrecht has pointed out that the 
use of chloral hydrate and morphine is particularly dangerous, a combination uni- 
versally used in the Stroganoff treatment of eclampsia. 

Jung has pointed out that large doses of chloral hydrate as used in the Strog- 
anoff treatment may kill the fetus. I have shown experimentally in pregnant dogs 
that chloral h 3 'drate has produced a deleterious effect upon unborn puppies. 

In conclusion, it seems to me that experimental and clinical evidence would 
strongly justify the exclusion of chloral hydrate in the treatment of eclampsia. 

Ralph E. Campbell, M.D. 

4117 Mandan Crescent, 

Madison, Wisconsin. 


Item 

American Board of Obstetrics and Gynecology 

The results of the 1935 examinations given applicants for certification 
by the American Board of Obstetrics and Gynecology are as follows : 

A total of 112 candidates were examined. Of this number, 88 were ap- 
proved for certification; 22 failed to obtain passing marks (6 of whom 
were failed atid 16 conditioned) ; and 2 did not complete their exam- 
inations. 

Below is a list of the candidates approved for certification. These 
names were aimounced at the dinner held at the Hotel Traymore, At- 
lantic City, New Jersey, on June 12, 1935, terminating the Board’s two- 
day examination period. 

ALABAMA 

Douglas, Gilbert F., Birmingham 
Garrison, John E., Birmingham 

CALIFORNIA 

Kanner, H. M., Sacramento 
CONNECTICUT 

Perrins, Harlan' B., New Haven 


DISTRICT OF COLUMBIA 

Crowlet, Jerome F., Washington 
Darner, Henry D., Wasliington 
Notes, Bernard, Washington 
Ross, Julian Waldo, Washington 

FLORIDA 

Strumpf Irving J.', Jacksonville 
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GEORGIA 

CoLViK, Emmett D., Atlanta 
ILLINOIS 

Cooley, William, Peoria 
Daily, Edwin F., Chicago 
Malcolm, William A., Peoria 
Schmitz, Herbert E., Gliicago 
Tucker, Beatimce E., Cliicago 
WiiiTACRE, Frank Edward, Chicago 

lOAVA 

Croavder, Roy E., Sioux Citj’ 

Randali., J. H., Iowa City 

KENTUCKY 

Barrett, A. B., Lexington 

MASSACHUSETTS 

Berlin, Maurice G., Boston 
FiNKEL, Henry S., Boston 
Gwynne, Samuel C., Worcester 

MICHIGAN 

Huber, Carl P., Ann Arbor 
Kennedy, Robert B., Detroit 
Kretzschmar, Norman R., Ann Arbor 
White, Milo R., Detroit 

NEW jersey 

Bingham, Arthur W., East Orange 
D'Aciekno, Pellegrino A., Union City 
Waters, Edavard G., Jersey City 

NEAV YORK 

Aldridge, Albert H., New York City 
Bullard, Edward A., New Y'ork City 
Clark, Chester E., Syracuse 
Daichman, Isidore, Brookhai 
Davin, Edward J., Now York City 
Duncan, Cameron, Brooklyn 
Feiner, David, Brooklyn 
Finley, John R., New Y’ork City 
Fisoher, Henry S., Brooklyn 
Friedman, Samuel Louis, Brooklyn 
Goldblatt, Myron E., New York City 
Greene, Harry J., Brooklyn 
Hali'ERIN, Ja(X)Ii, Brooklyn 
IlAAVTilORNE, JULIAN, Rye 
Hennessy, .Iaaiv-s P., Now York City 
HiRfiCii, Aaron, Brooklyn 
Hughes, E. C,, Syracuse 


Hurd, Ralth A., New York City 
Judd, John W^, Ithaca 
Kaldor, Joseph, Brooklyn 
Kaminester, Sanford, Brooklyn 
Kleegman, Sophia J., New York City 
Klein, Hyman, Brooklyn 
Krausiiar, Samuel, Brooklyn 
Lobsenz, Jacob M., Neiv York City 
Lorbek, Herman, New York City 
McManus, .James P., Hollis, L. I. 
Mallia, William M., Sclicncctady 
Meagher, William C., Brooklyn 
Merriam, IklAXAVELL S., Brooklyn 
Mueller, Charles W., Brooklyn 
O’Connor, Francis E., Kingston 
Reid, Georgia, New York City 
Rogers, John F., Poughkeepsie 
Rosenberg, Maximilian, Brooklyn 
Saokett, Nelson B., New York City 
Salzberg, Abrahaai H., Brooklyn 
ScADRON, Samuel J., New York City 
SciiOENF.CK, F. J,, Syracuse 
Shields, Frances E., New Y^ork City 
Shir, Martin M., Brooklyn 
Weintraub, Frederick, Brooklyn 
Wii>S0N, Robert A,, Brooklyn 
Wimpfheimer, Sey'mour, New York City 
Wrana, Joseph, Glendale, L. I. 

NORTH CAROLINA 

Bradford, Williamson Z., Charlotte 
Hamblen, E. C., Durham 

OHIO 

Abrams, S. B., Cleveland 
Kennedy, Edwin P., Cleveland 
Robisiiaiv, Arthur W., Cleveland 

PENNSYLVANIA 

Hepp, Josfpii a., Pittsburgh 
Lam's, George M., Philadelphia 
MiLLF.it, Ford A., Philadelphia 
Williams, Edward F., Altoona 

TENNESSEE 

Ruch, Walter Allwei.n, Memphis 
VIRGINIA 

Williams, T. J., University 
IVISOONKIN 

Darling, Frank E,, ,Tr., Milwaukee 
lIouwiTZ, Jacob, Milwaukee 

ONTARIO 

Harris, Louis J., Toronto 
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For application forms and any information regarding coming ex- 
aminations for certification, address Dr. Pan! Titus, Secretary, 1015 
Highland Building, Pittsburgh (6), Pa. 


American Board of Obstetrics and Gynecology Examination 

The next written examination and review of case histories of Group 
B applicants for certification by this Board will be held in various 
cities of the United States and Canada on Saturday, December 7, 1935. 

Application blanks and booklet of information may be obtained 
from Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh 
(6), Pennsylvania. Applications for this examination must be filed in 
this office not later than November 1, 1935. 


On going to press we are informed of the death of Dr. Barton C. 
Hirst of Philadelphia. An extended obituary Avill appear in the 
October issue of the Journal. 



Books Received 


BIUTH CONTROL. ITS USE AND MISUSE. By Dorothy Dunbar Bromley, 
nith an introduction by Dr. Robert Latou DicWnson. 304 pages. Harper & Broth- 
ers, New York, 1934. 

PARENTHOOD, DESIGN OR ACCIDENT? A Manual of Birth-Control. By 
Michael Fielding, M.D. IVith 8 illustrations, 239 pages. The Vanguard Press, New 
York, 1935. 

LA ROENTGENTHlSRAPIE DES PIBROMYOMES DE L ’UTERUS, ET.DE 
METROPATHIES HEMOREAGIQUES. Par Paul Gibert. Avec 10 figures dans 
le texte. 110 pages. IMasson ct Cic-, Editeurs, Paris, 193.5. 

ECONOMIC PROBLEMS OF MEDICINE. By A. C. Christie, M.S., M.D., Profes- 
sor of Clinical Radiology, Georgetomi University, Medical School, etc. 242 pages. 
The Macmillan Company, New York, 1935. 

FACIES DOLOROSA. Das Schmerzliche Antlitz. Von Dr. H. Killian. Mit 
G4 Abbildungen, 88 pages. Verlag von Georg Thieme, Leipzig, 1934. 

DER UNVERMUTET SCHNELLE TOD IN SCITVANGERSCHAFT, GEBURT 
UND V'OCHENBETT. Von Geli. Med. Eat Professor Dr. Erndn Kchrer, Dircktor 
der Univ. Frauenklinik in Marburg. 52 pages. Verlag von Ferdinand Enkc, Stutt- 
gart, 1934. 

LUNGENTUBERKULOSE UND SCHWANGEESCHAFT. Von H. Braeuning, 
Chefarzt der Fuersorgenstcllc fuer Limgcnkranke in Stettin, etc. 275 pages. Mit 391 
Kurven und Abbildungen. Verlag von Georg Tliieme, Leipzig, 1935. 

.lEWlSII CONTRIBUTIONS TO MEDICINE IN AMERICA (1G5G to 1934). 
■\Vith medical chronology, bibliography and 69 illustrations. By Solomon R. Kagan, 
M.D. 549 pages. Published by Boston Medical Publi.shing Co., Boston, 1934. 

CLINICAL MANAGEMENT OF SYPHnHS. By Alvin Russell Harnes, M.D., 
Chief of Congenital Luetic Clinic, New York Hospital. Tlie Macmillan Company, 
New York, 1935. 

AIDS TO SURGERY. By Cecil A. Joll, Senior Surgeon to the Royal Free 
Hospital, etc., and Reginald C. B. Lcdlie, Surgeon to Miller Gencr.al Hospital. H- 
In-stratcd by H. II. Greenwood, Consulting Surgeon, G. W. R. Ho.spital, Swindon. 
Sixth edition, IVilliam Wood & Company, Baltimore, 1035. 

PHY.SIOLOGIE UND PATIIOLOGIE DER WEIIEN, Von Dr. Tassilo Antoine, 
Assistent der Univ. Frauenklinik, Profcs.sor Woibel, "Wien. Alit 43 Kurven. Verlag 
\on Wilhelm Maudrich, Wien, 1935. 

DISEASES OF CHILDREN. Third edition with contributions by 30 author.s; 
falited by Hugli Thur.sfield, ji'iysic.ian, IIo.spitul for Sick Children, etc., and Donald 
p,ater.<--on. phy.«icirin to out-patients, Hospital for Sick Oiildren, etc, B'illiam Wood 

Company, Baltimore, 1934. 

THE WOMAN ASKS THE DOCTOR. By Emil Novak, M.D., Associate in 
Gyne''ology, Johns Hoj.kins Medice.l School. Hlu.strrited by Carl Clarke. Willinm.s 

Wilkins t.Vimpany, Baltimore, 1935. 
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American Gynecological Society 
Sixtieth Annual Meeting 


THE CONTRIBUTIONS OP GREAT BRITAIN TO 
GYNECOLOGY AND OBSTETRICS 

Brooke M. Akspach, M.D., Phii.adelphia, Pa. 

T he liistory of medioine is fascinating. In 1921, Walter Chipman, 
onr president, eloquently portrayed the progress of gjmecology in 
this country. He referred to the influence of Great Britain and traced 
the establishment of our oldest medical schools and hospitals to some 
of those Americans who finished their education in the universities of 
Scotland or England. 

Great Britain figured largely also in the development of gjmecology 
and obstetrics. Her contriinitions were of the greatest value and these, 
in compliment to our distinguished guest, I have chosen as the subject of 
my address. 

To begin with, Ave may regard gynecologj’- Avith obstetrics as a most 
important specialty. Fairbaim in a delightful preface to his textbook 
says, “Although to the life and the health of the individual the reproduc- 
tion function is not essential, it is the A^ery source of the life of the 
nation: hence the communal and sociologic aspect is relatively much 
more prominent in these subjects than in the other branches of medical 
science.” 

William Harvc}’’ AA^as the fii’st English Avriter upon obstetrics, and 
William Giffard was the first to publish substantial contributions. 

The invention of the foi’ceps by the Chamberlens had much to do 
Avith the rise of the accoucher. Obstetrics as pointed out by Pairbairn 

The articles contained in this issue are papers read at the Sixtieth Annual Meeting 
of the American Gynecological Society held at Hot Springs, Va., May 27 to 29, 1935. 


Note; The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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grew III) somewliat outside the field of medicine and surgery. When 
manuscripts upon obstetrics first appeared in English, tliey were con- 
sidered objectionable reading for anj’-one but midwives. There Avas also 
great prejudice against male lielp in labor, and this arose from the fact 
tliat since men Avere summoned only in emergencies, tlie child or even the 
mother usually peri.shed. 

In 1760, Elizabeth Nihell, the great champion of the midAvives in 
England, published A Treatise on the Art of Midwifery, setting forth 
the objections to male help in labor. She directed her denunciation 
largely against William Smellie aa^io is credited Avith being the founder 
of modern obstetrics in England. 

Smellie (1697-1763) in bis epoch-making Avork cleared up manj’^ mis- 
conceptions and superstitions Avhich still enshrouded the Avhole theory 
of the practice of midAvifery. 

William Hunter (1718-1783), another famous Scot, Avas a contemporary 
of Smellie ’s and the brother of John Hunter. His book, The Anatomy 
of the Gravid Utcrxis (1774), is declared by Cutter to be “one of llie 
mo.st remarkable productions of the eighteenth century.” 

Special mention must be made of Charles AVhite of hfanchesler, avIio, 
in 1773, observed the incidence of puerperal sepsis in private practice 
and noticed its conlagiousness. He advocated certain principles, among 
them being cleanliness, ventilation, and chloride of lime disinfection. 
His pupils, Kirkland (1776) and Gordon (1775), corroborated his AncAvs 
and equaled his results. 

“The Engli.sh obstetricians,” said Adami, “first found control over 
])uerperal fever; they held to the contagious theory of the origin of Ihe. 
disease, said the condition A\'as prcA-cntable and so must be prcA^ented.” 
Imter these principles Avere lost sight of by the English school and tlieir 
subsequent revival resulted from the Avork of Holmes and SemmelAveiss. 

As Ave approach the year 1876 Avhen this Society Avas founded, avc enter 
the period of the greatest interest in the development of pelvic surgery. 
Here Ave encounter the men of Great Britain Avho left their indelible im- 
press upon it, and e.speeially .Simjjson, Wells, Li.ster, and Tail. Three 
of them Avere alive at that time. Simjj.son had died si.x year.s earlier, 
Wells had readied the age of fifty-eight, Lister Avas forty-nine, and 
IjiAV.'-mn Tait was thirty-one years old. 

In estimating the influence of these men upon the devdoinnent of 
gynecology, avc must dAvell for a moment on some of their eontemiiorarie.s 
and take into account the state of medical science in that day. A retro- 
spective glance carrie>< us back to the art of surgery hcforc tlu' discovery 
of anesthesia, Avlien the time consumed by an operation was of the 
utmost iin[H)rtanee and the out.standing surgeon Avas the man Avho pos- 
sessed the greatest amount of manual de.xtcrily. .Such a surgeon short- 
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ened the painfiil ordeal, and was in inncli demand whereas the man who 
''niggled” over an operation was avoided by the physician and the 
patient alike. 

Possibly the most skillful surgeon of his time in England was Robert 
Liston, the friend and preceptor of Syme. An amputation of the thigh 
performed by this man, including the making of the flaps, the sawing 
of the bone, and the detachment of the limb, is recorded as having been 
accomplished in twenty -five seconds. 

James Syme (1800-1870) was one of those who benefited by the dis- 
covery of anesthesia. So far as manual dexterity goes it was reported 
that he could not compare with his contemporaries, Liston and Ferguson, 
and that he left London and returned to Edinburgli where his deficiency 
would be less noticed. With the advent of anesthesia, Sjune became an 
outstanding figure. Surgery no longer reached its height in mere 
rapidity of action; there was time for perfection in technic; new fields 
were opened for treatment, surgical pathology at last could be studied 
adequately, and the patient could be relieved of the horror of an opera- 
tion. 

Syme was appointed to the Chair of Clinical Surgery at Edinburgh in 
1833. After visiting him in 1862, Marion Sims declared ; “I have seen 
gi’eat surgeons operate all over the world, but I have never seen such an 
operator as Dr. S>Tne.” Personally Syme was the embodiment of the 
old-fashioned gentleman. He dressed immaculately, and there never 
was any appearance of hurry in his manner. 

In 1839, much against Syme's will, there was elected to the Chair of 
Obstetrics at Edinburgh by a majority of one vote a young man of 
humble origin, who was destined to figure prominently, James Y. Simp- 
son (1811-1870). 

Even as an undergraduate his brilliant mind and unusual energy had 
greatly impressed his teachers. His inaugural address delivered at the 
time when he received the doctors degree at the age of twenty-one at- 
tracted the attention of John Thomason, Professor of Pathologj^ who 
appointed Simpson as his a.ssistant. Thomason later advised Simpson to 
specialize in obstetrics wliich was then looked upon with more or less 
disdain, believing that his kindly manner would fit him for the care 
of women in childbirth. 

His attractive personality and ability as a teacher made the class 
in obstetrics the largest at Edinburgh for the first time in its history. 

Simpson is credited with making the earliest systematic study of the 
diseases of women. The addition of chloroform to anesthesia (1847), 
the invention of the obstetric forceps that bears his name, and the dis- 
covery of acupressure as a means of controlling hemorrhage (1859) are 
among his achievements. 

As early as 1848 he saw the frightful results of overcrowding and 
uncleanliness among surgical patients in large hospitals and proposed 
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isolated smaller buildings that might he destroyed when they became 
a source of danger. His famous work on Hospitalism first appeared in 
1867. 

Simpson was a man of unusual appearance. Long tangled hair covered 
a head much above the average in size. His eyes, “sometimes pierchig, 
sometimes almost feminine in tenderness,” shone from under massive 
brows. His nose was coarse and had dilated nostrils. He had a strong 
jaw and a mouth “which seemed capable of being made at will the ex- 
ponent of every passion and emotion.” With his medium height, liroad 
shoulders, short thick neck, and peculiarly rounded body and limbs, lie 
was altogether a striking figure, and in anj' company commanding and 
impressive. 

From the veiy beginning of his career he was the recipient of the 
highest honors; learned societies of every land paid tribute to his great- 
ness. 

He had much personal charm and there was no one in Great Britain 
who was more widely sought. “At his house,” said Gross, “there was a 
constant round of hospitality.” Interesting guests frequented his table 
and distinguished visitors came from a groat distance. He was a ready 
and attractive conversationalist “brimful of accounts of great person- 
ages, ghosts, murders, and church affairs.” 

Up to this time ovariotomy in Great Britain as in other countries had 
made slow progress. Lizars in Edinburgh had performed the operation in 
1825, and Clay of IManchester undertook it in 1842. The frightful mor- 
tality that followed its use aroused great opposition. Syme exerted his 
influence against it, and Simpson was unwilling to expose a patient to 
such a danger. 

One of the most successful ovariotomi.sts of his time was Isaac Baker 
Brouu (1812-1873). He adopted methods which it is said “lowered the 
mortality to one-half.” He dropped the pedicle, securing hemostasis 
by division with the cautery and ligatures cut short. Keith who sue- 
cooded Brown depended almo.st entii'cly on cauterization, performed 
.slowly and Avith complete charring at the line of division. 

Spencer Wells (1818-1897) an ovariotomist who acquired Avorld-Avidc 
renown was seven years younger than Simpson and only twenty-eight 
when the discovery of anesthesia gave new impetus to surgical work. 
Although in 1854 he assisted Baker Browu with an ovariotomy he did 
not at that lime approve of the operation believing that the risk of in- 
vading the peritoneal cavity was insuperable. During his experience in 
the Crimean War, he discovered the ability of the peritoneum to take 
care of itself. Two years after his return to lilngland in 1856 he per- 
formed his fiLst ovariotomy which pj’oved a complete failure, but by 
ISSO he had done the operation one thousand times. ITis experience Avith 
this surgical procedure exceeded that of any of his competitors. In hi.s 
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Bradsliaw lecture iu 1890 lie reported 1,378 operations. Wells’ ovariot- 
omy clamp ivas tinally discarded, and lie contributed nothing to 
ovariotomy beyond such observations as accrued from the large number 
of operations he performed. Nevertheless he was its chief advocate and 
aU the changes, the ebb and the flow of the development of the procedure 
centered about him. 

The work of Brovm, Keith and Wells must have influenced both 
Syme and Simpson in their views, for Symc in 1865 spoke of Wells’ 
work and its promise for the future, and Simpson in one of his last 
lectures said that ovariotomy was a "fairly legitimate surgical opera- 
tion. ’ ’ 

There is little doubt but that the discovery of anesthesia hastened the 
development of pelvic surgery just as it enlarged the field in general. 
However, the prevalence of postoperative sepsis was frightful and inter- 
fered with a wide adoption of the operation as an established method of 
treatment. "Unhappily,” says Allbutt, "this new enfranchisement of 
anesthesia seemed an ironical liberty of nature,” who with the one hand 
gave and with the other took away what she had given. 

The. concept of the transmission of diseases was not new; it existed 
even from the remotest, times as is shovm in the writings of the ancients. 
But whatever had been said of the value of segregation and chlorinization 
was more or less disregarded by surgeons whose theories regarding wound 
infections remained extremely vague. 

The surgical habits of the day provided the most excellent grounds 
for the propagation and transplantation of hospital diseases and "no 
shame was felt for the good old surgical stink that at aU times pervaded 
hospital wards ’ ’ ( Godlee) . 

The prevailing state of mind relative to surgical cleanliness is shoivn 
by the following circumstance : When Isaac Baker Brovm lost a patient 
in 1854, he said to Wells who had assisted lum in the operation, "it’s the 
peritonitis that beats us.” Although he recognized the evil he could 
scarcely have grasped its significance for a year (1869) after his book on 
ovariotomy appeared, he brought out one on "Scarlatina” in which he 
carefully described his plan of making applications to the throat. 

It is a remarkable fact that Broun, lost 26 of his 'first 50 patients and 
only 4 of Ms last 50 ; this great improvement he attributed to the method 
of treating the pedicle. One cannot help but wonder whether without 
realizing its importance, he had adopted some other measure also that 
prevented the transmission of infection from his scarlet fever to his 
surgical patients. Whatever the true explanation may be, his success 
began in 1865, the year in wMch Lister inaugurated his principles of 
antisepsis, an innovation that changed the whole complexion of surgery. 

The epoch-making work of Joseph Lister (1827-1912) must not be 
regarded as merely the practical application of the discoveries of an- 
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other; it was rather the culmination of many years of study and inquiry,, 
as to the origin and tlie morphologj* of inflammation. He had long 
sought for an explanatiou of postoperative morbidity and mortality in 
the hope that in some way they might be lessened or prevented. With 
his thorough understanding of the most pressing question that had 
to do with surgery “he was watching from the heights” as Allbiitt 
has expressed it and immediately saw in Pasteur ^s discoveries tlie 
answer to his problem. 

The photographs of Joseph Lister show a broad high forehead, a finely 
chiseled nose of good proportions, a well-formed chin and a Avide ex- 
pressive mouth. His manner w-as dignified and this aroused in younger 
men and women avIio did not ImoAV liim a certain amount of aAA'e. To 
them he might appear solemn and devoid of a sense of humor; but his 
intimates knew that he appreciated Avit as avoII as any one, although he 
Avas intolerant of irreverence or vulgarity. 

His students, house surgeons, and assistants idolized him: there 
sprang up quickly an affectionate regard for the “chief” AV'hich they 
felt Avas returned. 

To his ])atient.s he Avas interested and sympathetic in his attention: 
liis gi'aeious manners and his thoughtful mien gave one an impression of 
poAver and resource, a mastery of the situation and a preparedness for 
“those possible emergencies that h.aunt the minds of nervous patients.” 

About the time that Lister began the use of carbolic acid, another 
figure appeared that Avas destined to loom largo on the surgical liorizon. 
It Avas that of LaAA'son Tait (1845-1899) aa'Iioib William Maj'o styles “the 
father of abdominal .surgery.” Tait had been an assi.stant and close 
associate of Simpson \s as early as 1862 and had served also Avith Syme. 
He Avas only tAventy-three years old Avhen he boldly essayed the then 
highly dangerous operation of ovariotomy. 

Tait Avas reluctant to accept the principles advocated by Lister, and 
abandoned them after a brief half-hearted trial. He greatly admired 
Syme, the fa1her-in-laAv of Lister, and from the very finst adopted some 
of the habits of Syme in his surgical Avork, namely, those of neatness and 
cleanliness, not only in his penson, but also in the conduct of his surgical 
Avards. 

Tait soon passed beyond the limitation of ovariotomy to ovarian 
tumors and was the first to jicrform tlie operation for other reasons, re- 
moving in February, 1872 the slightly enlai-ged ovary of a Avoman Avho 
liad suHered Avith jiain. 

It Avas not long after (August, 1872) that Kolierl Batiey of Georgia 
remoA-ed both oA'aries from a AA-oman AAdth an infantile uterus avIio had no 
men.strual {Ioaa- but sntTered As ilh recurring and painful moliniina ; Badcy 
.suggested the emjiiuyment of his operation also for the i)urpo.se of 
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arresting menstrual hemorrhage in myoma uteri, and for the relief of 
certain nervous symptoms that defied all other methods of treatment. 

Wisdom and moderation governed Battey's omi use of what he termed 
"normal oophorectomy” as was evidenced at the International Gyneco- 
logical Congress in London in August, 1881 when he stated that in his 
entire experience he had found only 16 eases in which he felt justified 
in performing this operation. In reviewing the discussion, the Medical 
Times and Gazette expressed surprise that Battey himself had had so 
small a number of cases, whereas Tait and Savage reported more than a 
hundred from Birmingham. The views of the debaters were scarcely 
to be reconciled, but as was revealed later, Battey and Tait were discuss- 
ing different procedures. 

Tait was removing ovaries but what was more important, he was also 
removing diseased tubes. Up to this time inflammation outside the 
uterus was general^'- believed to have its seat in the cellular tissue, but 
Tait revealed the part it plaj’-ed in the pathology of the tubes, and 
performed salpingo-oophorectomy. 

By 1888, Tait’s views relative to the incidence and morbid anatomy 
of tubal disease as well as his aseptic surgery had received recognition 
on both sides of the Atlantic. Nevertheless there still existed some skep- 
ticism concerning the frequency of salpingitis, and some confusion be- 
tween oophorectomy and salpingo-oophorectomy. 

As indicating this state of affairs reference may be made to a letter 
of inquiry from J. Henry Carstens to the editor of the America-n 
Journal of Obstetrics in 1883 asking for information concerning the 
difference between Battey ’s operation and Tait’s operation. 

A noteworthy achievement and a milestone in the advance of 
gynecology was the immediate operation for ruptured tubal pregnancy, a 
procedure which Tait was the first to perform in 1883. A series of 35 
cases with only two deaths speedily followed. 

Physically, Tait was a short broad-chested and bulky man; like Simp- 
son he had a large head and long hair, and between them there was 
great resemblance. His face was grave and plebeian. His hands were 
short and broad also like Simpson’s, but whereas Simpson’s fingers were 
said to taper, Tait’s were quite the reverse. So far as appearances went 
it would have been -difficult to imagine more unsuitable hands. 

What he had to say he put in as few words as possible, and when he 
spoke his lips hardly moved. "He was a severe and formidable critic 
of loose thinkers and careless writers.” He was opposed to the germ 
theory and to vivisection. His conclusions upon a subject were based 
upon his deductions made from a practical standpoint. He had no 
imagination, no scientific bent. Some men, said McKay, his biographer, 
have a love of truth so innate that in an argument the demonstration of 
the truth gives them greater satisfaetion than the proof that their op- 
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ponents are wni’ong; but it was otherwise with Tait, for lie gloried in the 
utter discomfiture of his opponents. 

He was a bold and fearless surgeon but not rash. To his assistants 
he appeared equal to anj^ occasion and created a feeling of confidence. 

These men were giants sprung from British soil. We marvel at their 
industry and pay tribute to their achievements. As we reflect upon 
their lives so filled with moving events, we understand more clearly the 
difficulties they sunnounted and the influence they exerted. 

We need go no further. The successors of these men inspired by the 
examples set before them have carried on the torch of medical progi’css 
in Great Britain. They have contributed their full share to the warp 
and the woof of gjmecology, v/cven by workmen from all quarters of the 
world. We know and gratefully acknowledge their accomplishments. 

James Harvey Eobinson in his book The Ordeal of Civilization says 
that in history the important point is a “realization of how things came 
about.” 

“This realization opens our eyes wider upon matters as they now stand 
and at the same time suggests more ingenious ways of forwarding tlieir 
improvement. ’ ’ 


A STUDY OF A NEW AND POTENT EEGOT DEEIVATIVE, 

EEGOTOCIN 

Fred L. Adair, hl.D., hi. Edward Davis, M.D., M. S. Kharasch, Ph.D., 
AND Kojieo E. Legault, Ph.D., Chicago, III. 

(From the Department of Ohstetrxes and Gynecology, and the Department of 
Chemistry, the University of Chicago) 

INTRODUCTION 

' I ’HE writers have reported ah’oady their adaptation of a inelliod of 
A study of uterine motility previously utilized by others, including 
Bouimc and Burn, hloir and Euckcr. This method was used in observa- 
tions of the action of various drugs .supposed to affect uterine contrac- 
tility. The effect of some of these therapeutic agents was presented hc- 
foro the American Association of Obstetricians, Gynecologists, and Ab- 
dominal Surgeons in September, 1933. Among these observations vere 
some upon ergot. They were made mostly upon the uterus in the iiu- 
mediatc postpartum ])eriod. 

Our interest in this work was to evaluate the utility of ergot prepara- 
tions and of th(! pure (M-got alkaloid in obstetrics. It is well known <bat 
man}* of the ordinaiy fluid extracts prejiared by many j)harmaco])cial 
methods arc unreliable in their efTccts. This lias been a debatable i.s.suc 
for many yeai^. It was assumed that ergot preparations contained KOino 
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principle wliieli in time underwent deterioration. Innumerable attempts 
had been made to stabilize these preparations. All of the methods had 
as their objective the preparation of an extract uniform in effectiveness 
when assayed by either the phaianaeopeial or the Broom-Clark methods. 
Some means of stabilization of ergot included the addition of reducing 
agents, the control of hydrogen ion concentration, exclusion of oxygen, 
etc. If one beai's in mind what we know now of the active principle of 
ergot, namety ergotoein, it is obvious that the real difficulty was not al- 
ways with the ergot preparations but with the Amrioiis standard methods 
of testing ergot potency. In 1932, Moir suggested that the aqueous B.P. 
extract of ergot contained a substance which when given by mouth pro- 
duced a prompt oxytocic action. He claimed that the activity of the 
aqueous B.P. extracts could not be due to the known alkaloids, for the 
concentration of these alkaloids in this preparation was too low. He fur- 
ther claimed that the aqueous B.P-. extract was a reliable drug. In the 
light of our present study, this statement of Moir is not entirely cor- 
rect, in that the potency of a preparation of ergot is dependent on 
the amount of ergotoein contained in the crude drug as well as upon 
the method of extraction. 

Early in 1932, Prof. M. S. Kharasch and Dr. P. P. Legault under- 
took a study of the chemistry of ergot under a grant from the Pesearch 
Corporation. It was natural that they should become interested in the 
principle responsible for the oxytocic actmty of ergot and a cooperative 
study of the problem was undertaken by the two departments. The first 
step in our investigation was to separate the defatted ergot into two 
fractions, one containing the laiown aUialoids orgotamine, ergotoxine, 
sensibamine, ergoclavine, and most of the debris, the other fraction con- 
taining the unlmoivn oxjdocic substance or substances. This was evident 
from the fact that the first fraction showed little and variable activity; 
the second fraction which we designated as nonaUialoidal to distinguish 
it from the portion containing the loiown alkaloids included ingredients 
which gave uniformly typical ergot responses. Thus, early in our in- 
vestigation it was evident that the typical oral oxytocic effect of ergot did 
not reside in the knorni alkaloids, a fact later corroborated by a study 
with the pure allialoids. We have fractionated this “nonalkaloidal” 
fraction and tested the activity of the different materials. The potency 
of these fractions was always carefully checked by their administration 
to the puerperal woman. A careful Icymographic record of its action was 
made in each ease. Thus, chemical iirogress was always controlled by 
pharmacologic assay on the human subject. After many months we 
finally arrived at an ingenious technic for rapidly obtaining a new 
active principle in almost pure form, suitable for therapeutic adminis- 
tration from this crude nonaUcaloidal fraction. 
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These studies of ergot and its various components were reported iu 
November, 1934, at the meeting of the Central Association of Obstetricians 
and Gynecologists. "\Ve described the new active principle isolated from 
ergot and some of its chemical, pharmacologic, and clinical properties. 
It was found to be very active in doses of 1.2 to 3 mg. when administered 
orally. It Avas unlike the ImoAvn allvuloids of ergot, chemically and 
pharmacologically. It Avas, undoubtedly, responsible for the major 
oxjdocic activity cxhiliited by the drug. 

Early in December of 1934 avc finally isolated this ncAv active principle 
in crystalline form. These ciystals Avere found to be therapeutically 
active in doses of less than 0.1 mg. Avhen given intravenously. We have 
agreed to call the neAv substance “ergotocin.” Since that time Ave haA’C 
continued our .studies of this intere.sting ncAV acth’^e principle and 
corroborated all the results prc\dously reported. AVe haAm likeAvisc 



PIk. 1. — Pliotoffranli of cry.^t.•ll.s of ersotocin nialoato. 

progressed Avith a tliorough elicmieal, jiharmacologic and clinical study 
of crgotocin. Dudley and Aloir, in Alarch, 1936, reiiorted the isolation of 
an active o.xytoeie principle from ergot. 

CIIEMI.STRY 

The emjiirical formula of orgotoein i.‘j C.,H,,N. 05 . It is a eolorIcPF, cry.stalHnc 
material, appreciably .soluble in water, imparting to the latter a weak alkaline 
reaction. It may be crypt alii zed in long, line needle-shaped forms from such 
solvents as chloroform, benzene, and trichloroethylene, but not from h.vdrophyllic 
solvent® such as alcohols or ketones (Eig. 1). AVhen ergotocin is heated in « 
melting jioint tube, it Ivegin.s to darken at Jij.A' 0. and imdts .sharply with tio' 
cojnposition at l.o'.t to ItifU C, 

Krgotocin is very sohibie in the lower inembered alljdiatic alcohols. It i** 
ordy slightly .soluble in nonpolar srdvents-, s-uch as- benzene, elher.s, etc. It i.s very 
soluble in dilute aqueous solutions or organic or mineral acirls. .Solutions in 
dilate polybtisic alijjhntic organic acids are stable at ordinary leinpcratiire? and 
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may be sterilized at the boiling temperature of water without an appreciable 
loss of oxytocic activity and without imparting color to the solution. 

In contrast to the behavior of the known ergot alkaloids, ergotocin in the 
form of the free base or as a salt is not precipitated from solution by the addi- 
tion of ^Mayor’s reagent in a dilution exceeding one part in six thousand whereas, 
under the same conditions, the ordinary ergot alkaloids are precipitated in a 
dilution of one part in a million or more. 

Ergotocin gives a blue color, in acid solution, with paradimethyl aminoben- 
zaldehyde. It also gives a blue color with Folin-Dcnis’ phenol reagent. 

The ultraviolet absorption spectrum of ergotocin is very similar to that of the 
known ergot alkaloids. The difference is one of degree rather than of kind. 
There is a minimum at 2700 A° and a maximum at 3100 A°. It is interesting 
to note that it has a very high coefficient of absorption of light in the region 
of the ultraviolet. However, in the region bordering the visible, practically no 
light is absorbed. 

In contrast to the known ergot alkaloids, ergotocin docs not give off a mole- 
cule of ammonia when treated with alkali. However, under alkaline hydrolj'sis 
a product is liberated which appears from all properties so far examined to bo 
identical with lysergic acid. 

Ergotocin forms well-defined crj'stalline salts with certain polybasic acids. 
These acids include the aliphatic polybasic acids and phosphoric acids. The mono- 
basic and other mineral acids do not form crystalline salts with ergotocin. The 
salts of the polybasic acids have no characteristic melting points; they decom- 
pose within a short temperature range. 

As would be expected, ergotocin is optically active. It is Icvorotatory and its 
salts arc dextrorotatory. The specific rotation of the maleatc in water is ap- 
proximately + 77 “. 

The question whether ergotocin is an alkaloid or a nonalkaloid is a trifling 
one. In our previous contribution we stated clearly the criterion we used for 
describing what we termed the nonalkaloidal portion of ergot, from which er- 
gotocin was finally obtained, and also what we termed the alkaloidal fraction 
which contained the so-called "known ergot alkaloids." 

We wish to clarify our iiosition and .statements and are incorporating 
a short analysis of the status of the chemical opinions regarding alkaloids. 

The term "alkaloid” was recommended at a time when veiy little of 
the ehemistiy of naturally occurring substances was known, and it was 
based mostly on a limited knowledge of the field and a limited vision on 
the part of the originator of the word. A quotation from Henry’s book. 
The Plant Alkaloids, is most pertinent. It indicates how loosely the 
term could be used and how difficult and unreliable, and tlierefore un- 
certain in its meaning, it is to term naturally occurring nitrogenous 
substances alkaloids, or nonalkaloids. 

The word alkaloid was at first used to describe all organic bases, including 
the natural alkali-like substances which occur in plants. At the time this name 
was introduced comparatively few of these latter substances were known, and 
these were all alike in possessing basic properties and in exhibiting physiologic 
activity. These two characteristics, in conjunction with their complex structure, 
have made it possible until recently to regard the natural alkaloids as forming 
a well-differentiated group of chemical compounds, but recent work has tended 
to render indistinct the border lines between this and other groups. On the one 
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hand, such simple basic substances as ammonia and methylamine, and on the 
other, substances that contain nitrogen and are yet acidic . rather than basic 
have been found in plants. And, again, complex substances closely related to 
typical alkaloids and ■which must be regarded as belonging to the class of alka- 
loids, though they have no marked physiologic action, arc knoAvn. Konig pro- 
posed to avoid this difficulty by confining the name alltaloid to naturally oc- 
curring pyridine derivatives, but this rules out such important substances as the 
purine and glyoxaline derivatives, and for that reason can hardly be accepted as 
a satisfactory use of the name. 

One must bear in mind tliat since ibis work of Henry has apjiearcd, 
a number of simple nitrogenous substances, such as amino acids, liavc 
been isolated from plants, for instance, asparagine, etc. Are these sub- 
stances to be classed as alkaloids? Other authors define the term 
alkaloids as “basic substances occurring in plants which contain in their 
constitutions pyridine, quinoline, isoquinoline or pyi’rol or pyrro- 
lidine ring, or several rings. ’ ’ If this is used as a basis of classification, 
it is obviously impossible to state whether a substance is an aUcaloid or 
not, tmtil the eomiilete chemistry of the substance is loiown. The pres- 
ent authors have always deplored the indefiniteness of the term allcaloid 
and prefer to speak of the chemical substances by their chemical charac- 
teristics rather than by their source or origin, or loose empirical classifica- 
tion. However, in our laboratory, and in some of the papers we have 
published, we have found it convenient to restrict the tem “alkaloids 
of ergot” to substances which will give a precipitate with Mayer’s reagent 
in a very high dilution, such as 1 :200,000 or 1 -.1,000,000, and not neces- 
sarily to all nitrogenous substances that occur in ergot. For otherwise, 
on the basis of some definitions, we would have to apply the term alkaloid 
to the following nitrogenous substances which have been isolated from 
ergot: leucine, isoleueinc, valine, tyrosine, histidine, trimethylamine, 
putrescine, cadaverine, isoamylaraine, lyramine, histamine agmatine, 
choline, acetylcholine, betaine, ergothioneine, uracil, guanosine, vernine, 
sccale, amino-sulphonic acid. We believe that .such a classification as 
we have adopted is perfectly valid in the restricted sense used by 
us. If the criterion we have outlined, namely, precipitation •with Mayer’s 
reagent, is used, then we have a perfect right to speak of alkaloidal and 
nonalkaloidal fractions in that sense, or certainly until the structure of 
the materials is definitely established. 

With the isolation of the active component responsible for the oral 
effectiveness of ergot, and the establishment of its empirical fomula, 
C-jH-rNsOa, the entire question whether the active jirinciple is an 
alkaloid or nonalkaloid loses its argumentative appeal except for non- 
chemists. We have shown definitely that crgotocin is not jirecipitatcd 
by ^layer’s reagent in a dilution liighor than 1 ;fi,000, -while crgoto.xinc, 
ergotamine, and .sonsibaminc are precipitated by that reagent in dilu- 
tions as high as 1 :2, 000, 000. Tliis is a nni(|ue eharacteri.stic which, 
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according to onr definition and tliat used also by many other chemists, 
would differentiate allcaloidal from nonalkaloidal materials. We reiter- 
ate that the entire term aUcaloid has outlived its usefulness and carried 
no meaning whatsoever, and it is high time that the term either be rigidly 
defined or be given up altogether. 

In all of our future communications we shall dispense completely with ’ 
that term and speak of ergotocin as a definite chemical compound rather 
than as an alkaloid or nonalkaloid. This decision is based upon our 
belief that the term alkaloid has lost completely its original meaning. 
It is loosely used and does not carry a definite concept, except as “ a sub- 
stance contains nitrogen,” and the whole argument is much ado about 
nothing. We prefer not to use a word for the classification of chemical 
substances that cannot be rigidly and uniquely defined. 

PHARMACOLOGY 

Experimental . — The pharmacologic studies on animals have been 
carried out largely by Chen and Swanson. This has been published else- 
where. The general conclusions from work done in experimental pharma- 
cology are : that this principle, ergotocin, has a powerful oxytocic action 
on both isolated and puei'peral mammalian uteri ; that the methods of the 
assay of ergot need revision. The U.S.P. cockscomb method is not specific. 
Cocks developed gangrene of the comb when injected daily with 1 mg. 
of ergotocin. It is more potent gram for gram than ergotoxine. The 
reactions obtained in the cockscomb by ergotocin, ergotoxine, and fluid 
extract of ergot, are indistinguishable. Unlike ergotamine or ergo- 
toxine there is little inhibitory action on epinephrine by ergotocin, hence 
the Broom-Clark method is not applicable. 

The isolated uterine response may be used as a method of assay inas- 
much as the uteri both of virgin guinea pigs and of rabbits react to 
ergotocin. The former appears to be more sensitive but the latter seems 
to be more reliable. The postpartum uteri of dogs respond to tests made 
following the introduction of a hydrostatic bag. 

Its toxic action is minimal. In the form of a maleate, ergotocin was 
found to have a minimal lethal dose of 250 mg. per kg. in mice and of 
80 mg. in guinea pigs. When injected intravenously tetanic convulsions 
preceded death in these animals. No toxic symptoms were manifested in 
two dogs which were given 1 mg. per day for twenty days, though one 
had an evanescent albuminuria. The effect on involuntary muscles was 
shown by the production of mydriasis in a rabbit’s eye, by constriction 
of a frog’s limb vessels, and the relaxation of isolated rabbit’s small 
intestines which latter effect can be abolislied by the previous applica- 
tion of ergotamine. This behavior may indicate some stimulating action 
on the sympathetic endings. Ergotocin sometimes causes a pressor action 
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ill pithed cats but produces a depressor action in anestlictized animals. 
Large doses suppress respiration. The metabolic rate is increased in 
white rats by intravenous injections of this agent. 

ZEuman . — Most of our studies are based upon observation of the sixth- to 
eighth-day postpartum uterus by the method previously described. "We have 
used varying doses administered by each of the following methods: oral, sub- 
lingual, intramuscular and intrai'cnous. The graphs illustrating the kymographic 
tracings of uterine contractility following the oral, sublingual, and intramuscular 
administration of ergotocin arc similar and comparable. It is outstanding that 
the tracings derived from uterine contractions following its intravenous ad- 
ministration arc markedly different, arc typical and unlike any tracing we have 
obtained from any other oxytocic agent. 
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PiK. 2. — Graph obtained ten minutes after tlie oral administration of 0.4 nif?. 
erjrotocin. Tiie stepladder-like rise of tiic ciir%-e shows tlie development of tetany. 
The contractions recurred every fifteen or twenty seconds, gradually becoming further 
apjirt at the end of ttie first liour. Uterine motility still persisted’ at the end of two 
iiours. 
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Pig. 3. — Gra])li obtairual following the sublingual administration of O.3.") mg. ef 

ergotocin. 
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Pig. l.~Giapli obtain-d after tlie intraniuseular admini.stratlon of O.I mg. eigotocln. 
Note tlmt tile induction period is almost a.s long as by tlie oral route. 


1 lie tracing.s following the oral, .sublingual ami intraniuseular administration 
of ergotocin arc so similar that one description will .sullieo for nil (Fig.s. .'i, 

-1 ). The individual variations in these tracings may be accounted for by the 
variability in the reactions of the uterus of individual jiatients. The effect of 
the administration by these methods is not shown on the tracings for about 
eight to twelve minutes following it.*- administration. The first notiee:ible effect 
i.** in the oii'-iu of slight eoiitiiictions with n gr.'idnal increasi* of tonicity. This 
ineren.sed tone is clearly shown by the gradual ascent of the curve. The c.x- 
ciir.dons of the needle .show a gradual increa.se in the ainjilitiide of the 3vave.s, 
indicating nmn- marked uterine contnietions. Not all of these contractions are 
of uniform sttength, bin they .seem to run more or less rhythmically in groups 
of weaker ami stronger eoiitraction.s. At first the lime interval between these 
cniitrm-tion.s i“ longci. bm tlii.s gnninally becomes shorter. These fref|uenf waves 
of enntraetion nre mnintained at a fairly eonslant tonicity level after the maxi- 
mum tope is once rittaineil. After a lap<-i* of about fortv miiiuie.** the crintrat- 
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tioiis become less frequent, but the amplitude remains about the same with the 
corresponding tonicity level. The tracing shows a diminution in both the ampli- 
tude of the contractions and the uterine tone after about an hour and a half, 
though there is evidence of continued uterine motility for three or more hours 
after the initial administration of ergotocin. 

In striking contrast to the graphic tracings just described are those following 
the intravenous administration of ergotocin (Fig. o, A, B, 0). Here again there 
is slight variation in the tracings derived from individual patients, but in all 
of the tracings there arc strildng and typical characteristics. The relatively 
inactive uterus shows sudden activity almost instantaneously after the adminis- 
tration of intravenous ergotocin. This is demonstrated by the almost vertical 
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Pig-. 5. — A, B, C, Graplis obtained following the intravenous administration of 0.2 
mg. ergotocin. The almost instantaneous response of the drug is demonstrated by the 
abrupt rise of the curve fifteen or twenty seconds following the administration of the 
drug. Note the marked tetany -which persisted for several minutes, after whicij tiny 
contractions began. These increased as the uterus gradually relaxed. Good tetany 
and motility were maintained for several hours. 


ascent of the needle. This ascent occupies not more thair hfteen seconds, at 
which time the tracing indicates that the uterus has reached its maximum tetany. 
Following this tetanic contraction the uterus begins to show slight intermittent 
contractions, the maximum point of which remains more or less at the maximum 
point of tonicity. The lower point of the contraction wave is below the level 
of the maximum tovicity but much above the level of the uterine tone prior to 
the administration of ergotocin. The tetany of the uterus gradually diminishes. 
The contractions imposed upon the tetanic state are at first of very low ampli- 
tude but gradually show more marked contractions and relaxations. The re- 
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maining portion of the tracings shows characteristics similar to those already 
described for the other methods of administration. The duration of the effect 
of this oxytocic agent continues for about- the same length of time by all 
methods of administration. 

We have previously called attention to some of the uterine reactions following 
the administration of large doses of ergotoxine ethanc-sulphonatc, ergotaminc tar- 
trate and sensibamine. We have given these drugs in doses of 3 mg. and more 
orallj'. The uterus remained relatively inert, following the administration of 
these alkaloids, for three-quarters of an hour and over (Figs. 6 and 7), In order 
to test the efficacy of ergotocin as compared with these agents in the same 
patients, we later administered ergotocin in approximately 0.4 mg. doses, both 
orally and sublingually, and have been able to secure the tjqiical tracings pre- 
viously described for this active principle. The administration of these alka- 
loids in 'large doses (2 or 3 mg.) by subcutaneous and intramuscular methods, 
while in some instances provoking uterine responses, did not excite uterine con- 
tractions to anything like the degree which was obtained by the use of ergotocin 
in much smaller doses. Furthermore, unpleasant reactions on the part of the 
patient, such as nausea, vomiting, and associated symptoms, occur from the former. 
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Fig-. G. — Ergotamine tartrate, 3 mg. orally, produced no contractions at the end 
ol fifty minutes. About five minutes after the oral administration of 0.4 mg. of ergo- 
tocin a typical “ergotocin response” developed. 
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Fig. 7. — ^Ergotoxine. 3.1 nig. or.ally, produced no contractions at the end of one 
Iiour. About five minutes after the .sublingual administration of 0.35 mg. of ergotocin 
a typical "ergotocin response” was obtained. . 


The difference in the uterine motility' brought about by the administration 
of pituitary extract has been prcviou.sly' stressed. While the effect is x’orhaps 
equally prompt, the duration of increa.sed uterine tone and contractility is very 
much shorter following the administration of pituitary extract than it is follow- 
ing the U...C of ergotocin. 

The dosage of ergotocin is minimal. Effects are obtained by less than O.Oo 
mg., but the be.st response is obtained by the intravenous administration of up- 
]iroximafC‘ly 0.2 mg. About twice this amount is used for other methods of 
administration. In a few cases .slight nausea, with or without vomiting, is in- 
curred, but such reaction is unusual. Much larger doses have been given without 
unjdc.-isnnt manifestations. While the margin of safety i.s %’cry wide, wo fO'-l 
that the minimum uniformly effective do.se should be used. 


Tn ERAPKirriE epfkct.s 

Iiiiisiniicli :is llif, unfavorable ofiecls of the aclniini.stralion of oomi: 
other o.xyfooies, .such a.s jiiuiitaiy oxiracts, upon blood prc.ssure and 
urinary output are known, we have fell it necessary- to observe .sonic of 


ADAIR ET AL. : ERGOT DERIVATIVE, ERGOTOCIN 


475 


these reactions upon the patients who have received ergotocin. We Iiave 
observed these results in a considerable number of cases, some of whom 
were apparently normal and others of whom presented definite evidence 
of disturbed vascular balance with marked hypertension. In a group 
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Fig. 8. — Graph sho-wing the effect of ergotocin on the blood pressure. 
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Fig, 9. — Graph showing the effect of ergotocin on the \irinary output. 


with no evidence of cardiovascular renal diseases, we found the average 
blood pressure before the administration of ergotocin was 129/80. The 
maximum- blood pressure was 142/100 and the minimum was 100/50. 
The corresponding readings following the administration of ergotocin 
were 129/79 as an average, 148/100 for the maximum, and 100/56 for 
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tlie miiiimiim. In the oilier group, with abnormal blood pressures, the 
average reading was 162/92, the maximum was 220/150, and the 
minimum was 144/70, before the administration of ergotociii. There 
was little change following the use of this drug as the average, maximum, 
and minimum are seen to be at approximately the same level (Fig. 8). 
We feel justified in concluding that both the patients with normal and 
those with abnormal blood pressure show little or no alteration as a 
result of the administration of ergotocin. This is a very important fact 
inasmueh as most oxytocics, notably pituitary extract, have a tendency 
to produce marked rise in blood pressure which action has inherent 
dangers, especially in patients with a disturbed vascular balance. 

We also observed the effect of this drug on urinary output. Twelve 
cases were tested during the postpartum period. The bladder was ’ 
emptied by means of a retention catheter. The patient was then given 



450 c.e. of water by mouth. The urinary output was measured thirty 
minutes later when 0.5 mg. of ergotocin were given intravenonsly, fol- 
lowing which the blood pressure, pulse and pupillaiy reactions were ob- 
served. There were no alterations in blood pressure oi* pulse. Occa- 
sionally a slight dilatation of the pupil was noted. This was very slight 
and transient. The urinary out.i)ut was measured every thirty minutes 
during a ])eriod of two hours. Control patients were observed in the 
same manner, witliout the administration of ergotocin. The output in 
these groups was comparable. A similar exiierimcnt was done on a num- 
Ix-r of women using 2 minims of jiiluitary extract intravenou.sly. The 
urinary output was marko<lly supprtfssisl. The gi-aphs of these experi- 
ments show the resubs quite clearly. 

As a result of these observations, we reached the tentative conclusion 
that the adininistrati<in of ergotocin in thi!ra])eutic doses has little or no 
offect on the blood {)re.ssure curve of ])atients with or without liyperten- 
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sioD. We also believe that there is no effect on xirinary output. Both of 
these facts are of considerable importance, particularly in dealing with 
patients manifesting exddence of the various types of toxemia. 

We have also noted the possibilities of alterations in piilse rate and 
respiration in all our patients.. There has been practically no change 
in either the pulse or the respiration rate, 

CEINICAL OBSERVATIONS 

It is, of course, too early to reach any final conclusions relative to all 
the clinical applications of this recently isolated principle of ergot. We 
have, however, had some opportunity to observe the effect of ergotocin 
on various puerperal states. The bulk of our observations pertain to its 
use during the postpartum period and the third stage of labor. We have 
had a considerable opportunity to observe its effect upon the uterus ex- 
posed thi'ough an abdominal incision duiang the progress of hj’^sterotomy 
and cesarean sectioxx. 

We have observed the results obtained in other smaller groups of 
cases. The beneficent effect of its use in the treatment of abortion, 
especially incomplete abortions with bleeding, is apparent from a few 
cases in which we have used it. The administration of 0.25 mg. at four- 
hour intervals was followed by uterine contractions and the expulsion 
of retained secundines and a control of the hemorrhage. Most of these 
patients had no subsequent hemorrhage and required no operative pro- 
cedure. There are a few iixtei'esting observations relative to its use in 
these cases of abortion. In one qiaticnt who gave a history of idio- 
syncrasy to ergot, there was nausea and vomiting on two occasions fol- 
lowing the use of ergotoehi. This patient also vomited after the admin- 
istration of stypticine intramuscularly. In some cases of therapeutic 
abortion the emptying of the xxterus was accompanied by the administra- 
tion of ergotocin. The xxterus could be felt to contract firmly. In one 
case, in which spinal anesthesia was used, the uterus contracted equally 
well. This confirms the experimental observations indicating that ergo- 
tocin may act through the sympathetic system or directly upon the 
uterine muscle. 

This drug has not been used during the first and second stages of 
labor. We feel that the same or even greater dangers attend the use of 
ergotocin during these stages of labor than 'would accompany the ad- 
ministration of any potent oxytocic drug. Wo have observed its action 
during the placental stage of labor in seventy-five cases. These cases 
are divided into two groups. 

First, where the baby was delivered through the normal passages, 0.25 mg. of 
ergotocin was given intravenously in fifty-one of these cases as the second stage 
was being completed. The uterine muscle contracted firmly and promptly after 
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this administration. The placenta separated spontaneously in all of these cases 
ivith one e.Kception. Delivery of the placenta was .spontaneous after an average 
duration of a little over four minutes. The inaximura time was fourteen minutes 
and the minimum time was two minutes. In the one exceptional case the pa- 
tient gave a history of having had a retamed placenta followed by manual re- 
moval the year previously. In this patient it was necessary to remove the pla- 
centa manually one hour and eighteen minutes after the eompletion of the second 
stage. The blood loss in these cases was minimal, the average being 100 c.c. 
with a minimum of 10 c.c. and a maximum of 300 c.c. In all of these cases the 
uterine response was good with firm contractions and no subsequent bleeding. 

In the second group of cases the behavior of the uterus during the third stage 
of labor was observed at cesarean section. We hav-c, in all, twenty-four of these 
cases, in which 0.25 mg. of crgotocin was given intravenously as the baby was 
being delivered through the uterine incision. In all of these cases the uterine 
muscle contracted firmly, the uterine wall became blanched, its contractions drew 
the peritoneum into small folds spread over the surface of the uterus. These 
changes show clearly the marked tetany and contractility of the uterus. The 
placenta was detaclied smoothly from the uterine site and was gradually pushed 
into the incision with partial extrusion which could easily be completed by trac- 
tion on the cord or by lifting it out manually. This separation was completed 
in an average time of about two minutes with a minimum lapse of one minute 
and a maximum of five minutes. Manual separation of the placenta from the 
uterine wall was unnecessary in any of these cases. The uterine cavity remained 
dry and the blood loss was minimal during the placental stage. The visualization 
of the uterus in these cases following intravenous use of crgotocin confirmed 
nicely our kymographic observations and demonstrated clearly its prompt and 
powerful cfTcct upon uterine tone and contractility. 

"NYe define a postpartum liemorrliage as a condition where 500 c.c. or 
more of blood loss occurs in a postpartum patient. During this periocl 
of study we liave had occasion to use crgotocin in seven such paticnt.s 
by the administration of 0,25 mg. intravenously. In all of these cases the 
uterus has responded actively, the hemorrhage has ceased, there has 
been no further hemorrhage and the postpartum period has progressed 
nonnally. No uterine tamponade has been uccc.ssary in any of these 
cases. The prior administration of pituitary extract and usual manage- 
ment had proved ineffectual in five of these patients. The blood loss 
was of sucli an extent that it was necessary subsequently to transfuse 
three of these cases. 

As previously indicated, most of our studies and observations have been 
ni)on postpartum patients. We have already described the tyiiieal 
graphs which have been obtained and illustrate the observations made 
upon over a hundred cases. There have been other patients presenting 
evidence of .subinvolution and uterine infection upon whom the clinical 
effect of the use of crgotocin has been noted. No Icjunographic studies 
have been made upon the.se patient.^. There are approximately fifty h’ 
thi.s group. There are about fifteen patients who gave evidence of uterine 
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infection between the fourth and eighth postpartum day. Some of these 
patients received 0.4 mg. of ergotoein orally for three days, three times a 
day. Others of them received 0.2 mg. intravenously three times a day. 
Following the administration there was a primaiy increase in the lochia, 
contractions of the uterus were stimulated, the foul odor gradually 
diminished, the amount of lochia decreased, and the corpus progressively 
diminished in size. The general status of these patients was improved 
both subjectively and objectivel 3 ^ The uterus seemed to be well in- 
voluted at the time of discharge, which occurred about the tenth day in 
all of these cases. 

The group of cases with subinvolution of the uterus, without evidence 
of infection, consisted of approximately thirty-five patients. In all of 
these instances the process of involution seemed to be favored by the 
use of ergotoein. 

We have considered the possibility of using this very potent oxytocic 
for the purpose of inducing labor. We have been fearful of the dangers 
which might be incurred because of the powerful contractions and the 
marked tetany of the uterus which have been noted during the third 
stage and postpartum period. We have tried it in minimal doses in a 
few cases without very conclusive results. Somewhat larger and longer 
continued doses were used in one case where there had already been an 
intrauterine fetal death prior to its administration. In this case we 
seemed to secure some results from the attempt at medicinal induction. 
We are very hesitant about advocating the use ofi ergotoein for the 
induction of labor. 


CONCLUSIONS 

We have isolated in crystalline form the active principle of ergot 
which is responsible for most, if not all, of the desirable oxytocic effect of 
ergot. We have designated this substance as ergotoein. It is potent in 
minimal doses by various methods of administration. It does not de- 
teriorate readily and is constant in its action. It is relatively free from 
untoward or undesirable effects. Its margin of safety is very great as 
the degree of toxicity is very low. It has no apparent detrimental effect 
upon respiration, pulse, blood pressure, or urinary output. This em- 
phasizes the value of its use in eases having evidence of cardiovascular 
renal diseases or toxemias where oxytocic action is required. ' We are not 
advocating its use during the thii'd stage of labor, but believe it may be 
used during this stage as safelj’’ and more effectively than any other 
Imown oxytocic drug. It is extremely valuable in stimulating uterine 
contractions in the immediate and remote postabortal and postpartum 
periods. Its prompt effect in producing tetany and contraction of the 
uterus, and its prolonged action, make it of special value in the manage- 
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ment of postpartum liemorrliage. With tlio isolation of ergotoeiu tlie 
age-old problem concerning the oxytocic principle in ergot apparently 
lias been brought to a close. We now have all the desirable, potent, 
oxj'tocic activity in ergot isolated in a crystalline material, stable, and 
nontoxic. Ergotocin can be used safely whenever oxytocic therapy is 
indicated. 
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THECA CELL TUMOKS 

Samuel H. Geist, M.D., New York, N. Y. 

(From the Gynecological Service and Laboratories of Mi. Sinai Dospital) 

A UNR^EBSALLY accepted classification of ovarian tumors has 
not been pi'csented as yet. The recent advances in our knowl- 
edge. of these neoplasms has been based on our better understanding 
of the embryologic development of the ovary and on our realization 
that the gonadal hormones and their clinical manifestations may prove 
important factor.s in identifying tumor types. 

In the early embryo the epithelial covei’ing of the gonadal anlage 
becomes many layered and invades the underlying mesenchyme in the 
form of cords (Pig. ]), The cells in these cords later form the true 
parenehyjua of the gonad. This .so-called indifferent .stage rapidly 
evolves into the definitive gonad, and the fate of the original invading 
cords vary \rifh the type of gonad (male or female) that develops. 
In the male the.se cords form the tubular system of the te.stiele and 
possibly the intenstitial cells. In the female these cell cords give rise 
to the forerunners of the granulosa cells and the theca hiterna cells. 

Fisohel and recently Schiller have .sugge.sted that these parencliyninl 
cells of the ovary are the re.sults of a ti'ansformation in situ of the 
mesenchymal tissue and though they have the properties of epithelial 
cells they are not really derived from the gonadal surface epithelium. 
Irre.speciive of which origin is accepted, the fact remains that in the 
ovary two cel! types e.xist in the ovarian parenchyma, granulosa cell 
forerunners and theca cell forerunner.s destined to ripen in the later 
tlevelopment of the gonad into mature gramilo.sa and flieca cells. 
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The pareiaelij’-mal cells, both granulosa and theca interna, have defi- 
nite common characteristics. They both store or form lipoid, and they 
both store or produce an estrogenic hormone. Zondek shoAved that 
the theca interna cells contain an estrogenic hormone in greater amount 
than in , the granulosa. The lipoid also differs in the tAvo tjT^es of 
cells; in the granulosa it is scant in amount, being found in quantity 
only AAdien the cells are undergoing degeneration, Avhile in the .theca 
cells it is much greater in quantity in the normal functioning cell. 
In addition, in the granulosa layer it is mainly phospholipid AA'hereas 
in the theca it is mainlj'' cholesterol or tlie esters. 

Both types of cells have an influence oai connective tissue groAvth, 
apparently stimulating it to develop. This connectiA-e tissue has a 
tendency to hyalinize. This stimulating effect on the connective tissue 



Fig. 1. — Illustrating invasion or mutation ot mesencliymo into epithelial cords. 

also seems a more marked characteristic of the theca cells. It has also 
been suggested by Loffler and Priesel and others, that the theca cells 
even maj' produce fine connective tissue fibrils a property that Schiller 
has emphasized as substantiating the mesenchymal origin of these cells. 

It is natural to suppose that these immature granulosa cells and 
theca cells may ghm rise to tumors. R. Meyer and others haA’-e de- 
scribed tumors, termed by V. Werdt granulosa cell tumors, Avhich 
haA'e been accepted as liaAung their origin from these unripe granulosa 
cells of the parenchyma. 

Loffler and Priesel in tAA'o publications haAm reported ten cases, and 
Melnick and Kanter have added tA\"o additional eases that because of 
A-ery definite gross and histological characteristics, they belieA’'ed arose 
from the theca cells of the OA'arian parenchyma. 
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We have been able to assemble five tumors -wbicb avc believe fall 
into this group. In the ten cases I'eported by Loffler and Priesel, two 
occurred before the menopause. One in a young woman of eighteen 
the other in a mature woman of thirty-seven. The two eases reported 
by Melnick and Kanter, both developed after the menopause and in our 
group of five cases one occurred in a young woman of tiventy-one 
years of age. 

The folloAving are the cases studied with the available clinical data. 
In view of the fact that three of the five were old cases and the speci- 
mens found in our collection of tumors, the clinical data -were scanty 
and chemical and hormonal studies could not be undertaken. 

Ca.se 1. — (Courtesy of Dr. Ncuhof) E. JI. v:is a married woman, aged forty- 
eight year.s. Her ])revious history was negative. The menstrmil liistory was normal, 


1 

m 

Ftp. 2. — 3, .sliowinK Jar^e striatetl tumor, grro.K.sly yellowish wliite, in closv as-'^o 
elation with domioid cy.st. Woman forty-elKht years ol age, no hlecding. 

and there were no evidences of endocrine disorder. 'J'he physical examination re- 
vealed a hallotahle tumor, apjiarcntly attached to the right adnexa, the .size of n 
child’s head. At operation tlic tumor was removed leaving the grossly normal 
uterus and loft adnexa. The patient made tin uneventful convalescence. 

Tlie specimen w:is com])OHed of two distinct masses (Fig. 2), one a nodular oval 
tumor, hard yellowish white and encajisulated. This measured 18 by 35 by 10 «»'• 
The second portion was a tyjiical dermoid (do.scdy ai)iilied to the solid tumor hut 
apparently not ti part of it. 

The solid tumor on section jiresented a gros.s ai)]>caranee corrc.sponding to some 
of the .Kpecimens described by Ldfller and Prie.^el, and Melnick and Kanter. E 
showed small light yellow nre.as sejiarated by septa of white eoniicctivc tissue more 
or less nnifonnly distributed over the entire surface. The yellow areas varied from 
0.5 to 1.5 era. in diameter. The connective tissue septa varying in width from vcrj 
hue strands to thickened bundle.s 5 to 7 mm. wide. 

rii.'-'tologieally the yellow areas were composed of masses of rdongjited oval cell' 
v.'itii blunt ends, fir of polyu'imid celN with a vesictilar or at tirnc.s a deep slninmg 
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nucleus surrounded by a faintly staining vacuolated protoplasm. In some of the 
cellular islands the cells appeared as masses of spindle cells, suggesting a spindle 
cell sarcoma (Fig. 3). Fat stains demonstrated that these cells contained lipoid 
masses of varying size (Fig. 4). The globules are found mainly in the cells but 
appear to some slight extent in the interstitial tissue. The globules are doubly 
refractile. 



Fig:. 3. — Masses of small, plump spindle cells suggesting sarcoma. 



Fig. 4. — Graph obtained after the intramuscular administration of 0.4 mg. ergo- 

In the cellular islands are found hyaline plaques (Fig. 5) of connective tissue 
surrounded by the spindle cells. Fine fibrils extend out from these hyaline plaques 
to separate the cells into small groups or even into isolated units. In some areas 
the connective tissue fibrils seem to enter or emerge from the spindle-like epi- 
thelioid cells. 

The white septa are connective tissue bundles containing few cells. In the 
meshes of the, bundles are found the remains of large polygonal epithelioid cells, 
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■wliicli cells also contain fat. The bundles are composed of fine fibrils possibly the 
products of tlie cells above described or tlie result of the stimulation by tliese cells 
of the intercellular substance. These fine fibrils may extend between the individual 
cells. Tiiere is a marked tendency for this tissue to -undergo a liyaline change 
which can be especially well seen in the connective tissue islands already described. 

The cellular areas were vascular, the vessels bemg botli thin and thick walled 
and occasionally dilated. Pigment containing cells were found in the cellular areas 
(probably lipochrome) and occasionalh’- in the vessel endothelium. 

The tumor had been fixed before the nature of the growth had been determined 
so that hormone studies were not undertaken. However, a chemical estimation of 
the lipoids was made by Dr. Gerhard Rosentlial. The material was treated accord- 
ing to the method of Sabottka, Epstein and Lichtenstein.' ' The tissue was finely 
chopped and extracted for several weeks with cold acetone. After the evaporation 
the residue was extracted with hot alcohol. It is presumed that in this fraction all 
the neutral fat as well as a certain proportion of the phospholipoids are contained. 
A second extraction of the chopped residue, left after the cold acetone and hot 



Fig. 0. — Hyaline plaque.s in cellular area.s witli fine connective tissue fibrils. 

alcohol extraction, was made with hot acetone in the Soxlilct apparatus. This was 
extracted subsequently witli ether and thus most of the lecithin (ceplialin) and 
cerebrosidcs were obtained. Finally extraction with hot alcohol to obtain the 
remaining cerebro.sides and s[)1iyngomyelidcs was completed. Cholesterol and cholos- 
terolcstcrs were determined according to Bloor, phosphorus according to Kuttner 
and Cohen, and nitrogen by the micro Kjeldahl method (Table I). 

The following is it resumo of the fmding.s. 'flic weight of the fresh m.'iterial 
was 10!) gm. The total lipoid extract was 2.99 gm. -2.7 per cent of the fresh 
material. All the weights in the table are in grams j)er cent of fresli material. 
The total phospholipoids of all three extracts amount to 0..3.o2 gm. or 0..'121 ])cr cent 
of the fresh material. 

The cholesterol and choleslcrolestcrs to 1.1 SO gm. or 1.1 ))er cent, 'riu-sc figures 
show that we are dealing with a tissue of conqiaratively little lijnd content, of 
which the cholesterol fraction is very high in relation to the other lijiids, as well 
as to the fre.«h material. This is easily understood when one rerdizes that the bulk 
of the tumor is fat-free connective tissue. It has also been noted that the fat in 
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the cells is double refractile. Only about one-fifth is free cholesterol, the other 
part is esterified. The blood cholesterol and esters were studied and normal figures 
were obtained. Total cholesterol in the blood was 140 mg. Total cholesterolesters 
in the blood were 31 mg. In other words, the cells of the neoplasm either store or 
form cholesterol and cholesterolesters. The process is not due to a metabolic dis- 
turbance as evidenced by the normal blood figures. 


Table I* 


GRAJrS OP 

EXTRACT 

TOTAL 

CHOLES- 

TEROL 

CHOLES- 

TEROL 

OF THE 

ESTER 

1 

FREE 

CHOLES- 

TEROL 

CHOLES- 

TEROL 

ESTER 

1 

PHOS- 

PHORUS 

PHOS- 

PHO- 

LIPIDS 

BALANCE 

NEUTRAL 

FATS AND 

CERE- 

BROSIDES 

ACETONE EXTRACT 
(NECTRAE PAT 

SOME LECITinx) 

0.740= 
084 mg. 
% 

.1.030= 
378 mg. 
% 

0.110= 
106 mg. 
% 

1.00= 
|072 mg. 

1 % 

0.012= 
11 mg. 
% 

0.312= 
286 mg.! 
% 

1.208= 
1.1 mg. 

% 

ETHER EXTRiVCT (MOST 
LECITinN 0.01 SOME 
CEPHALIN) 

0 

0 

0 

0 

0.00050 
=0.51 
mg. % 

0.015= 
14 mg. 
% 

i 

i 0 

ALCOHOL EXTRACT 0.22 
(CEREBRO SIDES 
SPHYNGOMYELIDES) 

0 

0 

0 

0 

0.00090 
=0.88 
mg. % 

0.025= 
23 mg. 
% 

0.195= 

1 80 mg. 
% 


*AU W'eleht in grams-percentage of fresh material. 


Case 2. — G. H. was a patient on the Gynecological Service at Mount Sinai Hos- 
pital. She was twenty-one years old, liad been married four years and never had 
been gravid. Her menses began at tlie age of eleven and up to her sixteenth year 
w’ere regular and normal. From the sixteenth to the seventeenth year she had bled 
daily. Since her seventeenth year she had bled every other week, the periods lasting 
from five to six days. For four months she bled daily except for the past month 
during which time there had been no bleeding. She had also noted a definite en- 
largement of both breasts. The physical examination revealed the presence of a 
left-sided firm pelvic mass, tlie size of an orange, and a moderate hypertrophy' of 
the breasts. At operation a left salpingo-oophorectomy was done removing a firm 
oval ovarian tumor with sliglitly irregular surface about the size of a tangeiine 
(Fig. 6). On section it presented a yellowish color due to small islands of yellow 
tissue separated by connective tissue bundles resembling somewhat the tumor in 
Case 1. In addition small hemorrhages were present and several small cysts and 
one large one about 2 cm. in diameter were found. 

The other ovary was normal, the uterus rvas soft, succulent but otherwise normal. 

In the main the histologic findings resembled those described in Case I. How- 
ever, there was a tendency for the fibrous tissue to preponderate and the epithelioid 
cells were more vacuolated (Fig. 7). 

Hormone studies were made of the tumor tissue by Hr. F. Spielman. The fluid 
from the cyst was examined but as only a small amount was available, conclusions 
cannot be definitely drawn. In amounts up to 0.5 c.c. the fluid did not contain 
one mouse unit of estrogenic hormone. However, in view of the fact that these 
cysts are degenerative in origin this finding is not unlocked for. 

The tumor tissue itself when extracted showed the presence of one mouse unit 
per 0.75 gm. of tumor tissue, an amount greater than that found in the placenta. 
This finding seems to show that these tumors may either produce or store on estro- 
genic hormone and suggests that the cells of the tumor have some epithelial char- 
acteristics. 
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Since the operative removal of the tumor, the periods have returned to normal 
occurring every twenty-eight days. The patient now has had six normal four-day 
periods. Her breasts have grown smaller. This case is to he published in the 
Journal of the American Medical Association. 

Case 3. — (Courtesy of Dr. A. A. Berg.) H, C,, a woman sixty-iive years of 
age had an uneventful menopause fourteen years ago. For the past six years she 
noted an abdominal mass. For the past month she has noticed painless, odorless 
vaginal bleeding. Tlie pliysical examination was negative cfxcept for tlie presence 



Fig. C. — Case 2. Firm yellowish, white tumor with numerous degenerated cyshs, 
twenty-one years old. Atypical bleeding, breasts enlarged, estrogenic hormone present. 



jrjg. 7 . — Cellular areas with connective tissue, vacuolated fat containing ceils. 

of a largo liard nodular tumor, about the size of an adult’s head, filling the lower 
abdomen. The vaginal examination did not di.scloso the origin of the tumor. There 
was no ascitoi?. At operation, a .solid tumor of the right ovarj- was removed. The 
uterus and left adnexa wore left in situ. There was no observation relative to the 
condition of the uterus, its size or .succulence. 

The specimen grossly is a nodular tumor measuring 11 by 7 by 0 cm. The sur- 
face is "smooth and the consistency uniformly hard. A fibrous capsule surrounds 
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the growtli. It cuts 'vvith difficulty, like a fibroma durum, and on section presents 
a striking appearance. In different areas of the tumor, mainly peripheral, are 
■well demarcated yellowisli areas of varying size from 2 cm. to 6 cm. in diameter. 
On close scrutiny these areas present small white glistening bands radiating from 
numerous points- in the yellow areas (Fig. 8). 

Occupying a large part of the tumor, about one half the total area, is a broad 
surface densely hard and almost pure white. It is striated and here and there a 
faint yellowish island of tissue can be identified. 


Fig-. S. — Case 3, sixty-five years old. Vaginal bleeding, densely hard tumor showing 
discrete yellow nodules and massive hyaline connective tissue development. 




Fig. 9. — Hyaline tissue -with few connective tissue cells from dense area of tumor. 

The gross appearance of the timior is so peculiar tliat one immediately realizes 
that it is an unusual neojilasm probably desmoid in cliaracter. Tlie fibrous nature 
of the growdh is most strildng. 

On histological study two main elements stand out that aid in identifying the 
tumor. One is the marked production of connective tissue with a tendency to 
hyalinization or collagenous change (Fig. 9) and the second is the large masses of 
fat-containing epithelial cells that are present (Fig. 10). The yellow areas that 
were grossly conspicuous are composed of large spindle cells with blunted ends and 
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largo oval centrally placed nuclei at times vesicular, at others darkly stained witli 
a definite nucleolus. The cytoplasm is somewhat vacuolated and Sudan stains 
show these vacuoles to be fat globules. They vary in size, and while most of them 
are intracellular, globules are found between the cells. 

The fibers run in bundles, which cross <'ach other in no definite order, suggesting 
the interlacing arrangement of a cellular fibroma or fibromyoma. Often in the 



Pipr. 10. — Spindle polygonal cell.s from yellow area.s. Tlie.se were fat containing colls. 



Fig. 11. — Ma.s.slve fibroins ti.s.sue. Surrounding and compre.s.sing eplUieli.'il ccll.s, Tlia.'-i* 

celts still contain fat. 

midst of the cellular areas small islands of fibrous tissue can be found, and in ad- 
dition bands of fibrous tissue are seen extending into the cellular areas. Close study 
of the cells in this region, by means of .sjiec.ial stuin.s, a.s Mallory, Van Gic.«on, and 
Bielchow.sky, indicates that the connective tis-sue fibrils are closely associated ivith 
the epithelial cells, and not a re]daeeinent jihenomenon due to dcgenc-ration. f'i'ie 
fibrils seem to reach out from the cells, which fibrils ,«tirroun.l the cells, fu.«e into 
larger, coarser strands and bundles, and then merge to form the collagenous islands 
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that contain the shadony outline of a few cells or an occasional pale staining 
nucleus (Fig. 11). In these fibrous areas fat is found only in scanty amount. At 
the periphery of such a plaque, the fat is more prominent and in larger amounts. 
Loffler and Priesel have given an excellent description of the relation of the con- 
nective tissue to the epithelial cells and have expressed the opinion that tins tissue 
is a product of the cells. 

In the dense white areas the histological study demonstrates the structure to 
be almost entirely .connective tissue showing collagenous areas. Here cells are very 
scanty in amount and fat is practically absent. 

One gets the impression that the cells that compose the tumor have the function 
of accumulating lipoid material, and also of producing connective tissue or stimu- 
lating its growth, "Wlien the one function is in the ascendancy the other practically 
ceases. Blood vessels are numerous, especially in the cellular areas, where they 
are dilated, while in the connective tissue zone they are rare. Occasionally pigment 
is present in the endothelial cells of the vessels and in some of the fusiform cells. 
This is lipoid pigment that has accumulated in the cells. 



Pie. 12. — Case 4, flfty-nine years of age,' Vaginal bleeding, thick wall cyst, bright 
yellow color, inner wall shaggy, contains blood. 

Case 4. — (Courtesy of Dr. A. A. Berg.) D. K., the patient was fifty-nine years 
of age, married and had three cliildren. She had had a normal menopause seven 
years before and was admitted to the hospital with a history of severe lower ab- 
dominal pain and vaginal bleeding. There was a history of previous abdominal 
pain but no bleeding. The physical, examination was negative except for the pres- 
ence of the large tender fixed abdominal mass which by vaginal examination was 
diagnosed as a twisted right ovarian cyst. At operation a twisted hemorrhagic, 
right-sided, thick-walled ovarian cyst was removed. The uterus and left adnexa 
were left in situ. There was no observation noted relative to the size or condition 
of the uterus. 

The specimen received in the laboratory was a collapsed thick-walled cyst, 
the wall measuring 1.5 cm. in tluckness and of a' bright yeUow color (Fig. 12). 
The appearance of the wall was that of a tiger skin except that instead of a yellow 
and black striping it was yellow and white. In some areas the evidences of torsion 
were noted in the wall. The inner wall was shaggy in places, but no papillae were 
present. The original diagnosis was a twisted, fibro-xanthomatous cyst. However, 
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oil i'lirthor Htiidy, tlic wall hIiowocI the tyiiiciil (ippcarancc of cellular iHlniifls com- 
J)OSO(] of larfji! fusiform aiul polylimlnil cells with vacuolafcil protoplasm ami con- 
taining lipoid. The connective tissue .stramls rc.scmblod those in the turnons already 
described. The tumor hml been fixed in formalin and so hormone studies were 
not undertaken. 



Pis. l.^. — Ca.sc .I, slxty-flvo years old. No vanlnal blccdlnp. imiUllocular serous cy-st 
adenoma with densely hard yellowl.sh white solid tumor near the center. 
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Case 5. (Courtesy of Dr. A. A. Berg.) S. G. was a woman, sixty-five years 
of age. Her previous history was irrelevant. She had had a natural menopause 
fi-fteen years ago and there had been no further vaginal bleeding, Recently she 
had noticed a gradual enlargement of the abdomen and some edema of the legs. 

The physical examination was negative except for the presence of a large ab- 
dominal mass reaching almost to the ensiform. There was some edema of the legs. 
She had evidence of a chronic nephritis. A diagnosis of an ovarian cyst was made 
and at operation a large cystic tumor of the left ovaiy was removed with the slightly 
enlarged uterus and right tube. 

Grossly the specimen consisted of a uterus and left ovarian mass. The uterus 
was slightly larger than normal in size, the endometrium pale, thickened, granular 
and from the left cornu a polyp 2 cm. in length projected. The ovarian mass con- 
sisted of numerous grapelike large cysts, smooth, bluish in color and at one point 
a solid mass 5 cm. in diameter was present (Big. 13). The solid tumor presented 



Pig-. 16. — ^Hyperplastic endometrium, associated with theca cell tumor in a woman 

sixty-flve years of age (Case S). 

a yellowish white color with pearly white septa traversing its cut surface. There 
were also a number of small cavities at one pole. The cysts were thick walled and 
contained a thick yellowish green mucoid material. In two of the larger cysts 
small granular hemorrhagic excrescences were found. 

The liistologic examination demonstrated that the cysts were typical multilocular, 
benign serous cysts. 

The solid tumor was made up of cellular islands composed of plump spindle 
cells separated by connective tissue bands and masses. The connective tissue fibrils 
in places extending into these islands and separating tlie individual cells (Fig. 14). 
There was a definite tendency for the connective tissue to be hyalinized and small 
plaques could be found. 

The cellular islands contained a large amount of double refractile fat globules 
and only a very scanty amount was present in the connective tissue (Fig. 15). 
The uterine mucosa histologically was hypertrophic (Fig. 16), and the polyp pre- 
sented the same liistological pattern. 
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DISCUSSION 

Tile publislied cases of LolTler and Priesel, of Meliiick and Kaiiter 
and of onr own permit ns I believe to classify this group of tumors 
as a definite clinical and pathological entity. 

Clinically these tumors are unilateral neoplasms occurring commonly 
after the menopause. In three cases of the seventeen they occurred 
before the menopause, two publislied by LolTler and Priesel, and one 
of our cases. 

Aside from the symptoms of any pelvic neoplasm these tumors pre- 
sent in most instances a definite and clear-cut sjTidrome. The mo.st 
striking symptom is atypical bleeding, usually postmenopausal as this 
is the common age of tumor occurrence. 

In one of our patients twenty-one years old there had been a histor}' 
of bleeding for a year with a short period of amenorrhea following the 
bleeding. In a case of LolTler and Priesel, aged eighteen, a .similar 
history was obtained. In addition one patient noted an enlargement 
of the breasts. The uterus was enlarged and soft and in the cases 
where the endometrium was examined it was found hyperplastic. En- 
dometrial polyps were found in several cases. After the removal of 
the tumors the symptoms regressed. 

'T^^lile in one instance LolTler and Priesel report a case as malignant 
all the others thus far observed apparently have remained well after 
operation. 

The gross and histologic appearance is most striking and character- 
istic. The tumors are hard, somewhat nodular growths that may reach 
the size of an adult ^s head. They suggest a fibroma in consistency 
and appearance, but unlike fibromas are not accompanied by ascites. 
LolTler and Priesel report one case with 250 c.c. of ascitic fluid. How- 
ever, the tumor may be represented by a large degenerated cystic mass 
as in one of our own cases (Case 4), previously diagnosed a twisted 
fibroxanthoma, or may be associated with other growths as Case 1 
with a dermoid and in Case 5 with multilocular serous cysts. On 
section the cut surface is distinctive. The color is usually yelloAvish 
white, this being due to the presence of varying sized yellow cellular 
islands separated by finer or coarser hyaline connective tissue bundles. 
The connective tissue may be so .massive in amount that the cut sur- 
face of the tumor may exhibit white hyaline areas containing only 
tiny pinhead sized islands of light yellow color, and in addition may 
be studded with a few or many larger isolated nodules of deep yellow 
tissue surrounded by the hyaline masses. Small hemorrhagic areas 
are found and at times small sized cysts that may reach the diameter 
of a walnut. These cysts may coalesce and form larger cysts. 

Histologically these tumors present a characteristic picture. The 
yellow areas are composed of plump spindle or polygonal cells with 
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a central or at times an excentric elongated or irregular nucleus, dark 
staining and rich in chromatin. The cells have an epithelioid appear- 
ance. The cell protoplasm is vacuolated and contains fat (Figs. 4, 17, 
and 15). The fat globules may also he present in the interstitial tissue 
to some slight extent but only when cells are still present. The fat 
then is usually found at the periphery of tlie connective tissue plaques 
and strands and these fat globules are very tiny in contradistinction 
to the large globules and masses in the cells. Pigment granules are 
occasionally present in the epithelioid cells. Blood vessels are pres- 
ent hut not in great number. They appear both as fine capillaries 
and as large vessels. They are found in the connective tissue capsule 
and at the periphery of the cellular islands. The vessel endothelium 
contains pigment granules (lipoehrome). 

The connective tissue bundles are hyaline to a great extent, and often 
large hyaline plaques are present in the midst of a cellular island with 
fibers extending out radiallj^ and .suiTounding the individual cells or 
seeming to enter them. 

The fibrous tissue bundles vary in size, densit}’’, and structure. They 
may be very fine, composed of but a few fibrils or so massive as to 
represent the greater part of the tumor. They may be composed of 
a few connective tissue bundles or large masses of hyaline tissue. Con- 
nective tissue cells are usually scanty in number and in some of the 
fibrillar meshes isolated cells resembling the true tumor cells and con- 
taining fat are found. The connective tissue bundles run in a criss 
cross net work surrounding the cellular areas. Finer fibrils may en- 
circle cell groups or even individual cells. It seems that where the 
comiective tissue is actively proliferating it throttles the growth of 
the epithelioid cells. 

The cysts as previously mentioned are probably degenerative in 
origin. The walls may be smooth or as in the large one previously 
described shaggy. The contents are a yellowish clear or turbid fluid 
containing cholesterin crystals, fat droplets and cellular debris. There 
is no definite lining though occasionally a flattened endothelial-like 
row of cells is found in scattered areas. 

In addition to the characteristic clinical and pathological picture 
above described these tumors present other definite features. The 
chemical study as well as the mieroehemical and polariseopic investi- 
gation demonstrates that these tumors contain fat. The fat to a 
great extent is cholesterol and cholesterolester and not degenerative 
in nature. It is limited almost entirely to the cellular elements com- 
prising the tumor and is found only in tiny scattered globules in the 
connective tissue. In the granulosa cells as pointed out by Melnick 
and Kanter the fat is usually phospholipid, while here the greatest 
amount of lipoid was in the nature of cholesterol and cholesterolesters. 
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Melnick and Kanfer suggested on purely hypothetical grounds the 
possibility that these tumors ■were able to iiroduce an estrogenic 
hormone. Dr. Prank S])ielman examined one such tumor for its estro- 
genic hormojie content and found that the tumor contained one mouse 
unit per 0.75 gm. of tissue extracted. This demonstrates that these 
tumor.s can produce or store an estrogenic hormone. The investiga- 
tion of various other solid and cystic tumors of the ovaries failed to 
demonstrate the presence of an estrogenic hormone except in follicular 
cysts as demonstrated by Pobert T. Frank, and in the granulo.sa cell 
tumors as .shown by Salmon bj' extraction and by R. I\Ieyer and others 
by implantation. It has been found in uterine tumors and other tis- 
sues in small amounts. 

To recapitulate: "We have described a group of five tumors that 
have definite clinical, pathologic, hormonal and chemical character- 
istics. They are ditferentiated from fibro7nas or fibrosarcomas by the 
mottled yellow appearance due to the cellular islands separated by 
connective tissue and the absence of ascites. Apparently the growth 
is the product of a cell type that has the potentiality of not only re- 
producing its type but of forming connective tissue fibrils or stimulat- 
ing the intercellular substance to become fibrillar. 

The removal of the tumor causes a cessation of the clinical signs and 
a regression of the abnormal findings. This suggests that the hormone 
content may play a role in producing the signs and sjmiptoms of the 
disease. 

The theca interna cells of the ovarian parenchyma can produce or 
store an estrogenic hormone, and can produce or store lipoid. Tliej’’ 
also stimulate the formation of connective tissue Avhich has a tendency 
to hyalinization as noted in the regressive follicle or coi-pus atreticiun. 

While the granulosa cells to a certain extent have similar properties 
there are suffieient points of difference to enable us to separate the 
gramdosa cell tumors from the theca cell tumors. 

The gross appearance of the two tumor types is distinctly different, 
the theca cell tumor being a hard, fibrous yellow growth whereas the 
granulosa cell tumor is a more cellular, medullaiy, softer neoplasm. 
Nowhere in the theca cell tumors does one find areas suggestive of the 
morphology or pattern of the granulosa cell tumor. The former is a 
much more uniform tumor. The lipoid distribution in the granulosa 
cell tumors differs from that in the theca cell tumor. 

The clinical symptoms are similar, but with cells having such closely 
allied biological properties it is but natural to expect the same clinical 
picture. In none of the seventeen cases do we find the tumor in chil- 
dren whereas Klaften has reported that 8.9 per cent of granulosa cell 
tumors occur before puberty. Furthermore while gi-anulosa cell 
tumors occur in 48.8 per cent after the menopause in this group of 
seventeen cases 83 per cent occurred postmenopausal. 
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Because of tlie liistologic, chemical aud biological resemblance of 
these tumor cells to the theca interna cells of the ovax’ian pareuchjnne 
it is suggested that the theca interna cell forerunners in the OYSivy slvq 
histogeneticalty involved. 
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SOME NEWEE ASPECTS OP REPRODUCTIVE PHYSIOLOGY 

Emil Novak, M.D., Baltimore, Md. . 

(From the Gynecological Department, Johns HoplAns Medical School) 

I T IS not the purpose of this paper, to present a review of recent ad- 
vances in the field of rejiroductive physiology', but simply to discuss 
a few, chosen because of their new-ness, their im])ortance, and their bear- 
ing upon clinical problems. The paper thus deals with trends rather 
than with individual studies. The literature of reproductive physiology 
is vast and widely scattered. Many of the most important ])ublieations 
appear in nonclinical journals, so that their contents only slowly reach 
the current of gynecologic literature. No one person can possibly vicv/ 
the entire changing panorama in the intensively w'orkcd field of endo- 
erinologj'', while the average busy clinician is likely to be so bewildered 
that he dismisses it all as a hopeless muddle. 

It would seem, therefore, that there is a genuine justification for 
papers which aim at summarizing, simplifying and appraising the 
I'apidly growing knowledge in this general subject, which is so full of 
potentialities in its application to our clinical problems in gynecology. 
We would be very short sighted if ive allowed our interest to lag merely 
because thus far so little has been accomplished in the application of re- 
productive endocrinology to our many problems of treatment of func- 
tional diseases in women. In the present state of our knowledge, I per- 
sonally am far more interested in endocrinology than in organotherapy. 
To assume the “practical’’ futility of the fomer would be just as foolish 
as to deny the usefulness of a knowledge of the pathology', life history, 
and general characteristics of such a disease as cancer, just because 
we do not as yet have a very satisfactory treatment for it. 
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For this disciissioix I Juivc selected four subjects xvhich impress me as 
being timely, important, and pcibaps not quite so familiar to most 
clinicians as they should he. They are (1) the newer studies on the 
chemistiy of the sex hormones; (2) the possible participation of the 
posterior lobe and the parahypophyseal portions of the midbrain in the 
reproductive cycle; (3) the question of so-called anovulatory menstnia- 
tion; and (4) the endocrine factors in menstrual bleeding. 

A host of other topics invite discussion. For example, it would be of 
interest to say a word concerning the bedeviling new concept of anti- 
hormones, but this is still so nebulous and so unconfirmed that no woith- 
Avhile conclusions can as jmt be drawn. Again, it might be of interest 
to include a discussion of the newer work on the physiolog}'^ of lactation, 
the elucidation of which is almost entirely due to the work of American 
investigators, and also the newer developments concerning the effects, 
normal and abnormal, of the ovarian Jiormones uinm the mammary gland. 
But considerations of space necessitate seleetivcness, and only the few 
subjects indicated above will be considered in this paper, 

THF. CIIF.MISTHV OF THE SEX HOKMONIilS 

To my mind, the most oulstanding development in the field of repro- 
ductive phy.siology during the past few years has been the recent work 
on the chemistry of the sex hormones, and especially the demonstration 
of the close kinship in the molecular structure of the male sex hormone, 
the follicular hormone and progestin, as well as the remarkable relation- 
ship of all three of these to the well-known sterol group of chemical com- 
pounds, to the the bile acids, to ccifain vitamins, and to various carcino- 
genic substances. When one considers that only a few years have elapsed 
since the discovery (1927), by Aschheim, that estrin is present in large 
amounts in urine of pregnanejq and that up to the opening up of this 
large source, chemical studies of the hormone on any large scale had 
hardly been possible, one can appreciate the rapidity with rvhich our 
laiowledge has been advanced since then. Within a few years estrin was 
obtained in crystalline form ly Doisy and his coworkers, the crystals 
being for the first time exhibited by Doisy at the Ijiternational Congress 
on Physiology, held at Boston in August of 1929. At about the same 
time, and quite independently, a similar accomplishment was achieved 
by Butenandt, whose publication appeared a little before that of the 
American workers. Still other investigators reported similar results 
almost immediately afterward, indicating what a hot trail all had been 
following. 

It soon became apparent that not all of these studies had yielded 
exactly the same substance, but that estrin existed in a variety of forms, 
so that soon it became necessary to distinguish between ketohydroxyestrin 
(Ci8 H22 O2) and trihydroxyestrin (Cig H24 O3). The former is the 
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substance isolated by Doisy, and also by Butenandt, while to Marrian is 
due the credit of isolating the latter. Both occur in the urine of preg- 
nancy, but ketohydroxyestrin is a far more potent physiologic substance 
than is the trihydroxjmstrin. There are various other differences between 
the two, as regards methods of extraction, solubility and so on, but these 
need not be discussed here, especially as the present writer makes no 
pretense to the chemical Imowledge necessary to do this intelligently. 

There are still other forms of estrin described (the alpha, beta and 
delta forms, equilin, hippulin, etc.), while almost nothing is knomi of its 
fate in the body. It has even been suggested that the estrin found in the 
urine of pregnancy is not identical with the estrin produced by the 
ovaries. There are many other unknoivn factors, such as our uncer- 
tainty as to how much estrin is produced in the body, how much is taken 
in ivith food, how and in ivhat chemical form it is utilized by the organs, 
and how much of it is destroyed and where, so that really we can detei'- 
mine only how much is eliminated. Even this, as Siebke emphasizes, is 
inaccurate, for such determinations deal with definite amounts obtained 
by one technic or another, with no certainty that this reflects the amount 
of original hormone present in the blood, and perhaps not indicated by 
the technic employed. We do not Icnow whether all of the variants of 
estrin are essential for the female cycle, or whether they represent only 
excretion derivatives. This confuses blood and urine hormone studies 
a great deal, especially as there is the wddest variation in the potency 
of the various forms of estrin. For example, as Schoeller says, if a 
(alpha) folliculin is excreted as the hydrate, with a drop in potency from 
8 or 10 million mouse units to 75,000 units per gram, it can be seen that 
interpretations based on the urine hormone output would necessarily be 
very erroneous. 

As regards the chemistry of the corpus luteum hormone (progestin), 
there has been the same intensive pursuit of its structural formula, the 
pioneers being Allen, Butenandt, and Slotta, Ruschig and Fels. Bute- 
nandt gives its chemical formula as C21 H30 0,, and he, with West- 
phal and Hohlweg, in April of 1934, described the preparation of a 
crystalline chemically pure substance with this formula. Here again 
there are a group of closely related substances to be dealt vdth. 

My purpose in discussing the chemistry of these hormones, however, 
is to emphasize, first, a fact which may prove to be of great clinical 
importance, viz., the close structural relation which exists between the 
two ovarian hormones and between them and the male sex honnone, 
ankroldnin or androsteron. This is at once evident from the fact that 
all three of these hormones are built up around the same phenanthrene 
group, composed of 3 six-membered ifings. Phenanthrene itself, rather 
curiously, is quite inactive, but the various sex hormone derivatives 
possess various types and degrees of physiologic potency. 
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]jong before tlie.se fundamentally iinjiorlant fads bad been establi-slied, 
it seemed logical to believe that there must be some very close relation- 
ship beUveen oslrin and progestin, for both arc products of essentially 
the same cell. Just as the lutein cell is only a modified granulosa cell, 
so it seemed that progestin ■would jirovc to be only a modified cstrin. 
This, indeed, is what actuallj'" .seems to be the case. 

Just as .surjn-ising as the relation between estrin and progestin is that 
which e.xisls between the male and female sex hormones. It has long 
been known that, cstrin is at times found in the urine of men, and the 
male lionnonc in the urine of women. As a matter of fact, perhaps tiic 
most surprising feature of Sichke’s recent thorough .study of the hormone 
excretions of women during the menstrual cycle is the constant finding 
of the male hormone in the urine, though not in the feces. Prom a 
quantitative standpoint, the amount is not at all negligible, a liter of 
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Formula 1. — .Showing the .structural chemical similarity between the male hormone 
(anclrostoron) and the follicle hormone. Note in each the three hexagonal ring.s of 
the phenanthrene nucleu.s (Butenaridt). 

urine containing an amount of the male hormone worth in Germany 
10 R.M., at the present marked vahie of the substance. Indeed, Siebkc 
suggests female urine as a conveniently available source for the produc- 
tion of tlie liormone. A more striking incongruity is seen in the case of 
horses, for the urine of both the mare and the stallion is rich in cstrin. 

"Wltile the finding of the male hormone in women might theoretically 
be explained as due to the secretory activity of the potentiallj^ testicular 
elements normally present in the region of the rete ovarii in all women, 
and while this explanation is still favored by some, it is difficult to ex- 
plain on corresponding histologic grounds the presence of the female 
hormone in the urine of males. It seems more likely that the reason is 
to be sought in the recently demonstrated closeness of chemical relation 
between the male and female principles. Again Ave see in each the same 
phenanthrene nucleus, and the molecular formula of the male hormone 
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differs from the female only by a molecule of water and an atom of 
carbon. Zondek has recently suggested that in both sexes the male 
hormone is first produced, being converted by dehydration into the 
female, probably under the influence of the metabolic processes which 
many consider to be of underlying importance in the matter of sex 
determination. This explanation would oliviously not apply to the 
paradoxical conditions existing in the ecpiinc family above alluded to. 

It will thus be seen that this newly discovered chemical relation of 
the male and female hormones is of fundamental importance as regards 
the questions of sex specificity, sex differentiation, and intersexuality. 
More and more evidence is accruing to sliow tliat the cells of either sex 
type of gonad are capable of producing either male or female hormones. 
As just one instance may be mentioned the eases of intersexuality which 
are characterized bj^ dominantly female characteristics even though the 
only gonads present are testes. This is illustrated in a recent case of 
my own, more fully described in a paper recently presented before the 
Section on Pathologj’’ and Physiology of the American Medical Associa- 
tion. It is also well exemplified in the recent case of similar nature 
reported by Cadiz and Lipsehtltz, in which typical menopausal symptoms 
followed removal of the patient’s testes. There is a considerable mass 
of evidence to the same effect available from the experimental laboratory. 

It requires no great stretch of imagination to conceive of the possible 
bearing of such observations upon the production of intersexual condi- 
tions, particularly if one accepts the viewpoint championed by Witsehi, 
and favored by many biologists, that the cortex of the gonad is a deter- 
miner of femininity and the medulla a determiner of masculinity in the 
germ cells. In otlier words, a germ cell developing in the cortex will 
become an oocyte, that in the medulla a spermatocyte. This has been 
clearly established in such animals as the frog, and there is much to sup- 
port it as regards the higher forms. If such facultativeness is exliibited 
by the dominating germ cells themselves, it would not be surprising if 
the character of the sex hormones also were susceptible of modification 
by environmental conditions. 

The immediate advantage of securing the sex hormones in pure form 
is that it will make possible more precise study of their physiologic 
roles. By contrast, the inability to prepare the various anterior pituitaiy 
hormones in pure form has been the greatest handicap in the study of 
their physiologic action, not to speak of their therapeutic application. 
Again, it has already been shoum that the potency of estrin preparations 
is susceptible of enormous increase by means of chemical treatment, and 
there is even a strong possibility that they may, before veiy long, be pro- 
duced by sjmthesis. A hopeful start along this line has already been 
made by Butenandt and others. 
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Just what factor it is wliicli in the mechanism of the reproductive 
lirocesscs detennines the transformation of estrin into progestin, if sucli 
a transformation docs occur, cannot be stated, though the obvious sugges- 
tion would be that it is dependent upon the interrelationships between 
the ovarian and pituitary functions, just as this inteiTclationship ap- 
parently determines the transformation of granulosal into lutein cells. 
Not only in the normal mechanism but also in certain pathologic condi- 
tions is there seen such a tramsformation of granulosal into lutein 
morphology and function. 

For example, in the well-known granulosa cell group of ovarian 
tumors, one may occasionally find a metamorphosis of granulosa cells 
into lutein-like cells (granulosa coll carcinome lipidique), and this change 



Formula 2. — Structural formula of the corpus luteum hormone or progestin 
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Formula 3. — Showing close relationship between Koprostcrin, the bile acids, and 
pregnandiol, an estrogenic substance found in the urine of pregnant women (Bute- 
nandt). 

in morphology is reflected in the appearance of a decidual or predecidual 
picture in the endometrium. Such an endometrial response cannot, so 
far as we laiow, be brought about by any factor save progestin, and there 
would seem to be no other source for the latter except the modified 
granulosa cells. In a ease of this type recently reported by Novak and 
Brawner, the patient was ten years beyond the menopause, and there 
were, of course, no functioning corpora lutea in the ovaries. 

There is still another angle of this new chemical work which has ex- 
cited intense interest among investigators. I refer to the discovery of the 
close chemical relation which apparently exists between the sex hormones 
and the weU-knoAvn sterol group of chemicals, and particularly the so- 
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called carcinogeuic substances, such as certain tar derivatives. Here 
contact is made vdih. the most important of medical problems, that of 
cancer in general, and the rush of investigators to this new line of ap- 
proach is ample evidence of the possibilities which it is believed to offer. 

With the sterol substances, including cholesterol, as with the bile 
acids, we have again to deal with the same three hexagonal rings of 
the phenanthrene nucleus which characterizes the three gonadal hor- 
mones. Curiously enough phenanthrene itself is inert so far as anj' 
biologic effect upon the genital tract is concerned. On the other hand, as 
Dodds and others have shown, certain of the sterols, when mjeeted into 
castrated female animals, bzing about definite estrous effects. This rather 
startling obsenmtion would make us question the specificity of the hor- 
mones to which alone such biologic effects have hitherto been ascribed. 
It would also seem to throw light on the occurrence of estrogenic prin- 
ciples in various bituminous minerals, and in coal, peat, petroleum, and 
crude oil. The presence of biologically potent chemicals seems to offer a 
more probable explanation for this than does the view that these sub- 
stances contain the loeked-up and still active female sex hormone existing 
in the plant life of millions of years ago. That hormones play an im- 
portant part in plant life is now apparently well established. 

Most provocative of all, however, is the fact that certain of the sterol 
substances are not only estrogenic but also carcinogenic. There are a 
certain number of circumstantial observations which even before this 
had suggested some sort of relation between the endocrine ox’gans and 
cancer, such as the frequent positiveness of the Aschheim-Zondek test in 
eases of female genital cancer, and the finding of large amounts of 
estrin in the blood of cancer patients, even when these are males. To 
these might be added the results of many experimental studies during 
the past few years, such as those of Murray, Cook and Dodds, Overholser 
and Allen, Hofbauer, Geschiclcter, Lewis and Hartman, and Laeassagne. 
The last named, for example, has reported the production of mammary 
cancer in three male mice, in a strain in which this disease spontaneously 
affects only the female, by means of the injection of oily solutions of 
estrin. 

To say, as some are already saying, that cancer is perhaps pro- 
duced by derivation or deterioration products of the hormones, is cer- 
tainly unjustified and premature, but, on the other hand, the possibility 
that the closed door of cancer may sooner or later be unlocked by an 
endocrine key has been made more real by the chemical studies we have 
been discussing. On the other hand, it is only fair to state that some 
investigators, notably Loeb, are considerabty less enthusiastic about the 
possibilities in this field. In his recent review of the subject, this author 
states that “while carcinogenic hydrocarbons as well as regenerative 
processes (irritation) may affect a great variety of tissues, the estrogenic 
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liorinoncs arc limited in their action to the tissues in -which tliey induce 
{growth processes during the normal sexual cycle.” In any event, the 
next few years are sure to be exciting ones to those now pushing forward 
along this iiew line of investigation. 

THE PARTICIPATION OF THE POSTERIOR IIYPOPIIY.SEAE EORE AND THE 

MIDIJRAIN IN THE CYCLE 

In all discussions of the mechanism of menstniation, it is ui)on the 
endocrine factors that much the heavie.st accent has been laid, first those 
originating from the ovary, more latterly also those arising in the anterior 
lobe. Indeed, almo.st nothing is Icnown of any other cogs in the men- 
strual machinery, though some must be of great importance. It is of 
interest, therefore, to note that physiologists arc now probing deeper 
than the anterior hypophysis in the elusive search for the “deus ex 
maehina” of the reproductive cycle. We must now encompass in our 
discussions of the subject at least a nebulous consideration of the probable 
roles of the posterior pituitary lobe, the hypothalamus, and the floor oE 
the third ventricle, and already a sexual center, located somewhere in the 
midbrain, has been postulated. 

Perhaps the flrst intimations that the parahypophyseal portions of the 
midbrain play a part in the reproductive cycle emanated from the long 
discussion as to the seat of disturbance in certain abnomalities of the 
cyelc, and especially in the so-called hypopituitary amenorrhea asso- 
ciated with the adiposogenital dystrophy of Frohlich. This is not the 
place to review the fluctuations of the discussion throughout many 
years. Suffice it 1o say that there now seems to be general acceptance 
of Smith’s convincing demonstration that the metabolic disturbances of 
this syndrome are of hypothalamic and not of pituitary origin, though 
the anterior hypophysis is responsible for the sex changes. 

The exact nature of the hypophyseocerebral relationsliip is not known, 
and certainly there is no widespread acceptance of the view that the 
mingling of effects is due to an invasion of the hjTpothalamus bj’’ hypo- 
physeal eells. At any rate, we can no longer hew too closely to the 
hypophyseal line in the consideration of the metabolic disturbances 
which are so often associated -with amenorrhea. There is as yet no 
evidence, hoAvever, to indicate that an extrahypophyseal factor may be 
concerned in the frequent transitoiy -weight increase of the normal 
human cycle. Attention has been recently called to these by Sweeney, 
as a result of weight studies of 42 normally menstruating women. In 30 
per cent of these, he found an inerease of 3 or more pounds during the 
period. 

My ovm experienee convinces me of the general correctness of 
S-iveeney’s observations. I have been especially interested in the group 
of eases first described by Thomas in 1933, in which the menstrual weight 
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increase was exaggerated, and was obviously due to a generalized edema. 
I have seen four such eases in the past two 3’'ears. In one of these the 
gain of weight %vas as much as fifteen pounds, and the edema during 
the menstrual period was verj’- obvious, with swelling of the face tissues, 
puffiness of the ej^elids, and swelling and pitting of the feet and anldes. 
In two of the patients in whom there was an opportunitj' for fairl^^ com- 
plete studj', it was eas^^ to demonstrate marked fluid retention during 
menstruation, with poljmria and rapid disappearance of the edema after 
the period. 

Of especial interest was a patient of tAvent 3 '’-one who suffered with 
complete amenorrhea of three jmars’ duration, together Avith enormous 
adiposit}’-, her Aveight being 232 pounds. She responded quite favorablj’-, 
so far as weight was concerned, to a Ioav caloric diet, together with 
the administration of moderate doses of thj’-roid, even though her basal 
metabolism rate Avas A'erA^ little below normal. Her Aveight dropped to 
185 during the period of several months she Avas under observation, but 
this drop in weight Avas punctuated bj’’ sharp rises of from seven to ten 
pounds occurring rather regularly at three-Aveek intervals. It Avas not 
uncommon for this patient, almost OAm’ night and Avith no intake of fluid 
or food, to shoAV this sharp rise of Avcight, and this Avas accompanied by 
a loAvered output of fluid and Ausible CAudence of mild edema. In other 
Avords, she exhibited a three-Aveek metabolic cycle even though there Avas 
no cycle of menstiaial bleeding. At the end of four months, and possibly 
as a result of light hypophyseal radiation, she began to menstruate, her 
periods of bleeding coinciding Avith the Aveight increase. 

A search of the literature has shoAvn the meagerncss of our knoAAfledge 
concerning this interesting phenomenon of menstrual edema. It pre- 
sents some points of similarity and some of dissimilarity to the so-called 
Epstein nephrosis, Avhich, hoAvever, is not a cyclic phenomenon. The first 
and almost the only laboratorA"- studies of the subject appear to be those 
of Eufinger and his collaborators. In Eufinger’s first paper, in 1928, he 
found that 30 per cent of normaUj' menstruating Avomen exhibit a les- 
sened stability of the blood colloids. In another paper of the same year, 
Avith Goldner, it Avas shoAAm bj^ studies of the blood piuteins that during 
menstruation there is a sharp rise in the level of globulin, which may 
be even doubled, Avhile the albumin IcA-el drops correspondingly. Usually 
by the end of menstruation the globulin content has again dropped 
to normal, and the albumin has risen to its former level. 

In a third paper, AA'ith Spiegler as collaborator (1928), based on a 
studj^ of tAventy-five noimallj* menstniating Avomen, lie presents evidence 
to indicate that this phjAsicochemical disturbance of colloid structure is 
linked up AAuth AAvater metabolism, leading to Avater retention during 
menstruation. Incidentally, as Eufinger and Spiegler shoAv, there has 
been much difference in the results of studies upon a possible chloride 
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Tclcntioii during nicnslruiition. In 47 ])er cent of the cases studied, these 
authors demonstrnicd a water retention and tendency to edema during 
menstruation and at times during tlic immediately premenstrual period. 

In these days of endocrine explanations, it is hard to avoid thinking 
of the posterior lobe as in some ivay linked up with this phenomenon of 
cyclical w'atcr retention, and of theorizing that this structure, so over- 
shadow^cd in gynecologic interest by the anterior lobe, may participate in 
tlie cyclical ebanges of menstruation, and that in some ivay its admittedly 
antidiuretic function is increased during menstruation. The problem is, 
of course, not so simple as all this, as one will soon learn if one begins to 
look into the intricacies of water balance. A very superficial peep was 
enough to discourage me from attempting any discussion of this prob- 
lem. 

My reason for including Ibc subject in this pajier Avas simply to 
stress the fact that in the endocxinopatbic Aveigbt increases so frequentlj" 
obseiwed in gynecologic practice, one must take cognizance not only of a 
metabolic disturbance characterized by actual deposit of fat, but also 
of the factor of water and possibly chloride retention, manifested in 
some degree even in many normally menstmating women and to a more 
striking degree in the occasional eases of generalized menstrual edema. 
It is quite certain that these two lypes of disturbance may coexi.st in the 
same patient. 

From Avbat has been said, it Avill be seen that there is considerable 
justification for the vicAV that the cycle of menstruation involves not 
onl}' the endocrine glands, but that certain areas of the brain are involved 
also. Still other evidence along this line is available in the recent studies 
of Hohlweg and Junkman upon the reverse effect of the follicle hormone 
upon the anterior lobe. The Avork of Kunde, d ’Amour, Carlson and 
GustaA’^son, that of I\Ieyer, Leonai'd, Hisaw and Martin, Moore and a host 
of other investigators, haAm established the fact that continued injection 
of sufficiently large doses of estrin brings about inhibition of the anterior 
pituitaiy sex hormone function. This general conclusion is not in- 
validated by the recent paper of Clauberg and Breipohl, in Avhich it 
appeared that a single large injection of estrin was folloAved by a sharp 
increase in anterior pituitary activity. The latter conclusion, moreover, 
still needs confirmation. 

The special interest of the contribution of Holihveg and Junlnnan 
lies in their conclusion that the inhibition of the anterior lobe is not a 
direct one upon the gland, but that it is mediated through a sex center 
in the midbrain. If, for example, a second hypophysis is implanted into 
the kidney and the animal later castrated, only the normal hypophysis 
and not the implanted one shoAVS the Avell-knoAvn castration changes. The 
conclusion therefore is reached that the effect on the normal pituitaiy 
is not a direct blood borne one, but that it must be exerted through 
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nervous channels, affecting the normal gland but not the implanted one. 
Hohlweg and Junlmian therefore conclude that there must be a ^'sex 
center, ’ ’ located in all probability in the floor of the third ventricle, as 
indeed had been previously suggested by Teel and Cushing as a result 
of the study of the effects of tumors in this region. Schoeller suggests 
that this concept would explain the fact, first demonstrated by Philipp, 
that the hypophysis of the pregnant woman contains so little of the 
gonadotropic principles- in spite of their abundance in the urine. 

In all these studies there is manifest a strong new trend to seek be- 
yond the endocrine glands for an explanation of the phenomena of the 



Menstruation Menstruotion 


Rig. 1. — Showing the probahle mechanism by which the reverse inhibitory effect 
of the gonads upon the anterior hypophysis is produced, i.e., through the agency of a 
“sex center” in the raidbrain and nerve pathways to the anterior lobe, (Adapted 
from Hohlweg and Junkman.) 


menstrual cycle, as if there were not enough factors already to bedevil 
and confuse those trying to keep up with the march of developments. 
As shown in Fig. 1, we must now add another link to the diagrams which 
have become so popular in the representation of how menstruation is 
brought about. 

The chief significance of this extension of viewpoint would seem to 
be that it, for the first time, links up the endoerines and the nervous 
system. That they are closely coordinated has always seemed certain 
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on mere a priori grounds, for botli are parts of the body’s system of 
intercommunication, one primitive, the other liigiily developed. Even 
psychic factors have been generally accepted as possible causes of men- 
strual disturbances, and a beginning has apparently been made in ex- 
ploring the pathways involved. Again, we may quite possibly have 
advanced a few stejis toward an explanation of the vasomotor phenomena 
of the menopause, associated as they arc with certain hormonal body 
changes, and yet so clearly im olving nerve pathways. And the examples 
might be multiplied. 

THE ANOVULATORY TYPE OF CYCLE 

The possible occurrence of a periodic uterine bleeding which clinically 
is indistinguishable from menstruation, but which is not associated with 
ovulation, is now established beyond all doubt. Tlie early work of Corner, 
abundantly confirmed by Hartman and Allen, liad shown that the 
anovulatory t;\'pe of cyeh; is very common in monkeys, which resemble 
the human being quite closely so far as the reproductive mechanism is 
concerned. Van Herwerden had, indeed, maintained this possibility as far 
back as 1906. Some years ago Corner urged that this anovulatoiy type 
of cycle is found also in some women, though unquestionably in the vast 
majority omilation and corpus luteum formation play essential roles 
in the menstrual cycle. ^■V^len, in 1934, as in several previous papei*s, 
I likewise emphasized the ]mssibility of human menstimation without 
ovulation, and urged this as the explanation of some cases of steiflity, a 
miniature international discussion was precipitated by Shaw, of London, 
who very generously diffused his criticism of my ovm, views so as to 
include the distinguished lalioratory investigators whom I have named 
above. 

Since then a continuation of my own studies, as well as investigations 
in other lai’ge clinics, has conclusively shoAvn the not infrequent occur- 
rence of the ano-\mlatory type of menstrual cycle. Tietze, from Schro- 
der’s clinic at IHel, reports finding it in 31 of 466 cases of periodic 
bleeding. Mazer and Ziserman report the finding of a non-nidatory 
endometrium in twenty-four of forty-one regularly menstruating but 
functionally sterile women, a proportion much greater than I have 
encountered in my OAvn work. Other authors reporting a considerable 
incidence of ano\nilatory cases are Fluhmann and IMorse, Adler, and 
Anspach and Hoffman. 

AVliat is the mechanism of the menstrual cycle in these cases in which 
ovulation is lacking? Just after a menstrual bleeding, a group, prob- 
ably a considerable group, of follicles begins to mature and soon to 
produce increasing amounts of estrin, just as in the usual ovulatory 
mechanism. Unlike the latter, however, impture of a single follicle which 
has outstripped its fellows fails to occur. In some cases, it is true, thei'e 
is a single dominating follicle, often becoming large and cystic, as one 
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not infreqnentlj'- finds in cases of functional bleeding associated with 
hyperplasia of the endometrium. In other cases, and I believe even more 
frequently, one finds a considerable group of follicles developing to 
various stages without actually reaching full maturity, though all of 
them produce estrin. In the latter group one finds the small multiple 
cysts which are so often seen in the ovaries of the functional bleeding 
group. The important defect is in the ovulating principle, whatever this 
may be. The evidence points more and more to the probability that 
ovulation is produced, not by any one pituitary or ovarian principle, 
but that it occurs at a "drehpunkt” which is produced by a delicate 
quantitative balance between various hormonal factors. 

In the typical functional bleeding ease, the follicle is likely to develop, 
without rupturing, bejmnd the stage of usual maturity, after which a 
dehiscence sets in, with death of the ovum, degeneration of the granulosa, 
and cessation or marked diminution of esti’in production. This is fol- 
lowed, after a variable number of days, by bleeding, most frequently an 
interval longer than normal because of the lengthened life span of the 
follicle. But this is not invariably so, for the retrogression of the follicle 
may begin sufficiently early to make the intervals between bleedings 
quite like those of menstruation, while the amount and duration of the 
bleeding likewise may resemble that of normal menstruation. 

Thus is produced a periodic bleeding which, as I have said, is indistin- 
guishable from normal menstruation, though at times there is some ir- 
regularity and some e.xcess above the usual menstrual amount. Bleeding 
of this type is, in my experience, most often encountered in women 
approaching middle life, as well as in young adolescent women, though 
it may be seen at any age during reproductive life. The age distribu- 
tion, in other words, is quite like that of functional bleeding, of which 
it may be considered a mild form. 'Whether or not it is always to be 
considered pathologic, even when menstruation is ostensibly proceeding 
normally, is a matter of definition. There is no possible way of dis- 
tinguishing this type of cycle clinically from the usual ovulatory type 
except by microscopic examination of the endometrium, and this should 
be done when there is some clear clinical need for such information, as 
in .cases of sterility in which all other factors have been ruled out. 

The endometrium will jdeld th(j necessary hrformation only if studied 
shortly before an expected flow. In the usual ovulatory cycle there is 
then present in the ovarj’- a large, functioning corpus luteum, producing 
progestin, and bringing about the characteristic secretory phenomena in 
the endometrium. If, however, the endometrium shows only one type or 
another of proliferative endometrium, with no evidence of secretion, one 
may conclude that there is an absence of progestin, that no functioning 
corpus luteum is present in the ovary, and that therefore ovulation has 
not occurred. Usually the distinction between the secretory and non- 
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secretory types of endometrium is possible from liistologic examination 
alone, although it can, and usually should, be confirmed by differential 
staining for glycogen. 

A typical case of this group is represented by the patient whose 
endometrium is shown in Fig. 2. She is twenty-eight years old, and both 
she and her husband have been, repeatedly examined and found nor- 
mal by competent clinicians in New York and Baltimore. The couple 
had been married seven years, with no pregnancies. Menstniation, the 
dates of which had been carefuUy recorded for many years, recurred at 
quite regular thirty-day intervals, the flow lasting flve days, and being 
moderately free. By way of parenthesis, I maj' add that, like many 
others, I am veiy skeptical of the accuracy of menstrual dates imless 
properly recorded by the patient. An aspiration curettage done on the 



Fig. 2. Fig. 3. 


FJg. 2. — Proliferative, nonseci’etorj" endometrium obtained by suction-curette from 
uterus of a sterile -woman of twenty-eight years on t-wenty-ninth day of thirty-day 
cycle. (See text.) 

Fig. 3. — ^Nonsecretorj' endotneti-ium, resembling early interval type, removed on 
twenty-fourth day of twenty-eiglit-day cycle. 

twenty-ninth day of the cycle showed the endometrium depicted in Fig. 
2. It is of a nonsecretoiy hjqierplasia pattern, so that ovulation had 
obtdously not occurred. Another instance of the same type is shown in 
Fig. 3. 

As to the incidence of the auovulatorj’^ cases in our owm material, I can- 
not as yet give any accurate figures, though the question is now being 
studied iii our laboratory by Dr. How-ard 0. Jones. I can only repeat the 
statement I have made in previous papers, that the anovulatory mecha- 
nism is certainly the exceptional one among women in general, hut that 
it is not rare in the small group of sterility cases in which all other 
factors can apparently he excluded. The microscopic examination of 
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the premenstrual endometrium in the anovulatory cases vill show either 
a proliferative picture similar to that seen in the interval phase of the 
usual menstrual cycle, or it will show a greater or lesser degree of 
hjnperplasia, with at times a definite Swiss-cheese pattern. 

The technic which we emploj’^ in securing tissue for study was re- 
centl3'^ described in the J ournal of the American Medical Association, so 
that it need not be discussed here. Suffice it to saj’’ that the aspiration 
curette-cannula, which we have devised, for use with the electric motor 
suction apparatus, has been liigMj’^ satisfactory for this purpose, and for 
many others. It takes onW a few moments, almost never requires an 
anesthetic, causes no great pain, and makes hospitalization unnecessary. 

We have extended the use of this technic to various other indications. 
For example, when adenocarcinoma of the fundus is suspected, aspiration 
curettage is done without anesthesia, the microscopic examination made 
at once, and, if malignanej' is found, the radical operation proceeded 
vfith. In a recent patient, again, one of my colleagues demonstrated 
tuberculosis of the endometrium, although this had not been suspected. I 
would again call attention to the rich possibilities 'of this simple technic 
in studying the condition of the endometrium in cases of endocrinopathic 
amenorrhea, for undoubtedly a cycle occurs in some patients even though 
there is no bleeding phase. Finally, a systematic study by this method, 
in patients in whom coitus is properly timed in relation to the menstrual 
periods, is quite sure sooner or later to make embryologists happy by the 
finding of fertilized eggs at stages much earlier than the kliller ovum, 
possibly of eggs not j^et implanted. 

ENDOCRINE FACTORS IN MENSTRUIL BLEEDING 

Only very brief attention need be called to certain new aspects of a 
problem which is anjdliing but new. I refer to the question of the 
hormone mechanism of menstrual bleeding. As this has been more 
fully discussed elsewhere, I shall state simply that the evidence of 
recent j'^ears has seemed to indicate that the responsible factor is a 
■withdrawal or sharp drop in the estrin blood level, thus “Imocking the 
props,'' as it were, from the endometrium which had been built up under 
hormonal stimulation. It was rather general^ accepted that the 
catabolic phase thus induced in the endometrium is responsible for its 
desquamation, with the accompanying bleeding which we call menstrua- 
tion. 

There has always, however, been a minority of investigators who be- 
lieve that the responsible factor is the withdrawal of the corpus luteum 
secretion, progestin. The recent work on the chemical kinship of estrin 
and progestin makes this difference of viewpoint seem less sharp and 
less important than formerly, but it is of interest to note that two very 
authoritative investigators, Engle and Smith, have very recently pro- 
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duced evidence to suppoii. tlic minority view that witlidrawal of progestin 
rather than of estrin is the endocrine factor of prime importance in 
precipitating the actual hlceding of menstraation. Tlirough the courtesy 
of Dr. Engle, I have had the opportunity of reading this paper in ad- 
vance of its pulilieation in the American Journal of Obstetrics and 
Gynecology, and of making use of the conclusions whicli were reached. 

It would appear, however, that the broad eoneejit of memstrual bleed- 
ing as a phenomenon due to endocrine withdrawal remains unchanged. 
Furthermore, the view that the ovarian hormone drop is induced by a 
reciprocal inhibiting effect ujion anterior pituitary function still seems 
the most tenable, especially as Clauherg and Breipohl have recently 
shomi that the inhibitory changes produced in the pituitary by progestin 
and demonstrable by histologic studj” are quite similar to those produced 
by estrin. Nor is there any new evidence to change our viewpoint as to 
the mechanism of the purely estrin-indueed type of bleeding, exhibited 
clinically in so-called functional bleeding and in the occasional case of 
ano\Tilatory menstruation, or, if one prefers the term, “pseudomenstrua- 
tion. ’ ’ 

SUMMARY 

This paper deals with several problems in the field of reproductive 
physiologj", chosen because of their nemiess and their importance, and 
because thej^ indicate new trends in this field. The most outstanding ad- 
vance of the past few years is the recent work on the chemistrj" of the 
male and female gonadal hormones (estrin, progestin, androkinin), in- 
dicating as it does the close chemical kinship of all three. Furthermore, 
a similarly close relation has been demonstrated between these hormones 
and certain well-lniown chemical substances of the sterol group, as well 
as the bile acids, certain vitamins, and certain carcinogenic substances. 
This last named relationship has sent investigators off full ery on a new 
scent, and it is even possible that the cancer problem may be unlocked 
with an endocrine key. 

Wliile hitherto reproductive physiology has been concerned almost 
entirely with endocrinologj^, investigators are beginning to go beyond the 
endocrine glands in explaining certain cyclical jihenomena, and to speak 
of a sex center located somewhere in the midbrain. Certain cyclical 
disturbances of menstruation would seem to justify such an assumption 
and to suggest also a possible participation of the posterior lobe. One 
of the most interesting phenomena coming under tliis head is the weight 
increase and edema seen in many women at menstruation, and in exag- 
gerated form in the so-called generalized edema of menstruation. This 
type of cyclical water balance disturbance may be seen even in the 
absence of a bleeding cycle. Its exact mechanism is not known, but its 
occurrence seems in some way linked up with a change in the globulin- 
albumin proportions of the blood serum. 
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Reference is made again to the nndouhted possibility that periodic 
bleeding, clinically interpreted by the patient as normal menstruation, 
may occur Avithout OAOilation. The bearing of this on the study of 
sterility is obvious, for it undoubtedly explains some cases. The technic 
which we have found most satisfactory in determining whether or not a 
patient is ovulating is briefly described. 

Finally, brief reference is made to recent investigations suggesting 
that menstrual bleeding is due to Avithdrawal of progestin rather than 
of estrin, as has been generally accepted. Because of the now ivell- 
established chemical relation between estrin and progestin, and the fact 
that they exert a similar inhibiting effect upon the hypophysis, there is 
no material change in the general concept of the mechanism responsible 
for the bleeding of menstmation. 
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EXPERIENCES WITH AMNIOTIN IN THE TREATMENT OP 
GONOCOCCAL VAGINITIS IN CHILDREN* 


Richard W. TeLinde, M.D., and James N. Brawner, Jr., M.D., 

Baltimore, Md, 

(From the Department of Gynecology, Johm Jlophins University) 

T hat the treatment of gonococcal vaginitis with the various chemical 
disinfectants lias, thus far at least, proved to he most unsatisfaetory 
is generally I’ecognized. In our clinic in a series of 50 cases, the average 
duration of treatment before consistently negative smears -were obtained 
was four months, and the average period of treatment and observation be- 
fore it was thought safe to discharge the patients was six months. The re- 
port of the Bellevue-Yorlrville Project, ^ published in 1933, affords ample 
proof that little progress has been made along the lines of treatment by 
chemical and vaccination methods. In a series of 212 cases treated with 
chemicals, vaccines, or a combination of both in the out-patient depart- 
ment, the average duration of "treatment and observation” wms fourteen 
months. Twenty-nine patients were hospitalized and were under “treat- 
ment and observation” for an average of 5.3 months. That vaccine is 
of no value was demonstrated by the fact that a control group which 
received no treatment improved more promptly than the group receiving 
vaccine alone. More recentlj* attempts have been made to cure the dis- 
ease by the use of diathermy. In 1933, R. J. Crossen= repoi-ted fifteen 
patients treated by this method. Ten of his cases were classified as 
acute and required treatment for 21.6 Avecks before a consistently nega- 
tive smear was obtained. In fiAm chronic cases 4.6 Aveelis Avere required. 
Moreover, the practical difficulties in applying this method of treatment 
to young children are considerable. 

In the adult vagina the mucosa is composed of stratified squamous 
epithelium tAventy-five to forty layers deep (Pig. 1, R). It is a well- 
known clinical fact that the adult Amgina is resistant to gonococcal in- 
fection. In the prepubescent vagina the vaginal mucosa is thin and 
delicate, composed, as it is, of immature squamous epithelial cells six to 
fourteen layers deep (Pig. 1, A). Its susceptibility to infection by 
the gonococcus is Avell ImoAvn. At puberty the vaginal epithelium under- 
goes a change to the adult type, and a gonococcal vaginitis existing at 
this time is observed to subside. Poliowing the Avork of Allen,^ who 
shoAved that the thin vaginal epithelium of immature animals could be 

•Supported by a researcli grant from E. R. Squibb and Sons. 
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transferred into the adult tj'pe by the injection of estrin, it occurred to 
Lewis'* that if this change could be produced in the vaginal epithelium 
of children suffering from vaginitis, a cure was possible. He reported 
eight cases of gonococcal vaginitis in children treated two or three times 
daily with 50 units of estrin hypodermically over an average period of 
twenty-one days. In all these cases the infection cleared. Biopsies from 
the vagina revealed a definite change in the epithelium from the in- 
fantile to the adult type. The infection recurred in two of his eases, 
one of which was treated again successfully. 

We felt that the results of Lewis’ small series were sufficiently en- 
couraging to warrant a more complete investigation of the valu^ of the 
estrogenic hormone in treating tliis disease. Since March, 1934, we have 
treated a total of thirty-five patients with the estrogenic preparation, 



A. B. 


Pig’. 1 . — Aj Normal vagina of a patient fourteen months of age, autopsy. B. Normal 
adult vagina of a patient thirty-seven years of age. 

mnniotin, administered orally, hypodermica]l 3 ^, and in vaginal supposi- 
tories. We sought to determine ; 

1. Will the administration of amniotin cure gonococcal vaginitis? 

2. If so, hi’’ what method of administration and in what dosage is it 
most effective ? 

3. What changes maj'^ be noted in the genital tract and in the breasts? 

4. If changes are noted in these organs, how soon do they appear and 
when do thej’^ disappear after withdraw'al of the hormone? 

5. Whether or not the administration of the hormone is harmful to 
the patient. 

The cases selected for this studj"- presented clinically typical vulvo- 
vaginitis ndth gram-negative intracellular diplococci in vaginal smears. 
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Twenty -three of the patients liad received no previous treatment. Twelve 
patients had been treated with vaginal in.stillations and iiTigations with- 
out success for periods varying from tw'o weeks to sixteen months. All 
local treatments were stopped for at least a week before amniotin was 
begun. The ages ranged from two to eleven years. 

A full-time graduate nurse was employed to give the treatments and 
to aid us in making daily observations. The patients were brought to the 
dispensary at first three times a week, and later at suitable intervals. 
Before treatment was begun and upon each subsequent return visit, 
observations were made on the general health, the breasts, the abdomen, 
the external genitalia, the presence or absence of vaginal bleeding, and 
the stained smear. The eharaetcr of the vaginal Avashings in normal salt 
solution Avas examined microscopically. The internal genitalia AA^ere 
palpated rectally before and after treatment. Clippings Avere made for 
microscopic study before treatment and at desired intervals thereafter. 

The amniotin Avas administered orall}' to six children in daily doses 
ranging from 400 to 2,000 rat units. The results are given in Table I. 


Table T. Oilal ADJiixisTitATiON 


CASE 

NO. DAYS 

TRfLATED 

TOTAL UNITS 

AMNIOTIN 

KI'ITIIELIAL 

KESBONSE 

A’AOINAL 

SMEAR 

RESULT 

7 

81 

109,000 

HjjKgQIlll 

Positive 

Not cured 

11 

123 

191,000 


Ncg. in 116 
(laA’s 

AVell 

17 

122 



Positive 

Not cured 

18 

118 


None 

Positive 

Not cured 

19 

111 


None 

Positive 

Not cured 

26 

79 


None 

Positive 

Not cured 

Average 

10.1.7 

165,133 

None 

All pos. ex- 
cept 1 

Not cured 5 
AA^ell 1 


Table II. Ten Cases Treated AVitii Hyeodermic In-iections or 
Ethylene Glycol AirNioriN SoLunoN 


CASE 

NO. DAYS 

TREATED 

TOTAL 

units 

AMNIOTIN 

EPITHELIAL 

RESPONSE 

VAGINAL 

SMEAR 

RECURRENCE 

RESULT 

1 

70 

5,400 


Positive 


Not cured 

2-a 

31 

1,550 


Neg. after 9 
days 

After 28 
days 

Not cured 

2-b 


700 


Positive 


Not cured 

3 


950 

None 

Neg. after 5 
days 

None 

AA’'ell 1 yr. 

4 


3,650 

None 

Positive 


Not cured 

i5 


900 

None 

Positive 


Not cured 

6 


750 

None 

Positive 


Not cured 

7 


550 

None 

Positive 


Not cured 

8 

12 

600 

None 

Positive 


Not cured 

9 

5 

500 

None 

Positive 



Not cured 

10 

4 

400 

None 

Positive 


Not cured 


We fotmd no eAudence of activitj’- of amniotin administered orally, 
as judged by the absence of epithelial change in the vagina. The vaginal 
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wasliings showed no desquamation of epithelium and the vaginal biopsies 
from all these eases showed no change. Fig. 2 shows biopsies from one 
of these cases (A) before treatment and (B) after the oral administra- 
tion of 185,000 rat units. It is true that in one case the patient became 
clinically well and the spreads were negative for gonococci after one 
hundred and sixteen days of treatment. Nevertheless, in view of the 
absence of epithelial change found invariabty associated with clearing 
up of the infection after the use of the preparations administered hypo- 
dermically and in suppositories, we are inclined to regard this single case 
as one of spontaneous cure, and conclude that the oral administration in 
such doses as we have used has no therapeutic value. 

A series of ten patients were treated with daily hypodermic injections 
of amniotin in etliylene glycol solution. Having no preconceived idea 



A. B. 


Figr. 2. — A, Case 18. Photomircrograph of a section of the vagina of a patient aged 
eight years. Before treatment. B, Case 18, After receiving 185,000 units over a 
period of one hundred eighteen days. 


as to the proper dosage, we started giving 50 rat units daily. Wlien no 
effect was noted, tlie dosage was later increased to 100 units per day. The 
results are given in Table II. 

A glance at the chail; will shoiv that there was almost universal failure 
of cure with the amniotin in ethylene glycol solution. Not a single 
case showed any epithelial change attributable to the injections. Pig. 3 
shows the epithelium (A) before, and (B) stiU immature, after receiving 
3,650 units over a period of forty-seven days. In one of the cases the 
vaginitis cleared up permanently and in another it cleared up but re- 
curred in four wcks. In neither of these cases, however, was there any 
evidence of hormonal action as judged by the vaginal washings or biopsy. 
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and wc do not feel it would be fair to attribute tbe disappearance of tlie 
gonococcus to tbe hormone. Many of these patients failed to receive 
an amount of the hormone sufficient to afford a fair trial. The reason for 
this is the fact that inasmuch as no epithelial response was seen in the 
early eases, one of which received 5,400 units over a period of seventy 
days, the preparation in oil was tided. It became apparent almost im- 
mediately that the oil jireparation showed evidence of much greater 
activity than the amniotin in ethylene glycol, and llie latter, therefore, 
was discontinued in favor of amniotin in oil. 

Having failed in our attempts to produce vaginal epithelial grmvth 
with the amniotin in ethylene glycol, we treated a series of patients 



A. B. 


Pigr. 3. — Case 4. Photomicroeraph of a section of the vagina of a patient aged six 
years. Before treatment. B, Case 4. After E. G. solution hypodermically for fortj-- 
seven days, 3,560 units. 


using the hormone iu oil. Daily injections were given, hypodermically, 
in doses ranging from 50 units to 1,000 units in 1 c.c. volume. Whereas 
the ethylene glycol solution could be given with little discomfort to the 
patients, many of them complained of pain and persistent soreness fol- 
lowing the injection of the oil solution. Obviously the oil was absorbed 
very slowly. This has caused us to wonder whether this slower absorp- 
tion of this preparation, by maintaining a more constant level of 
amniotin in the tissues, might not be responsible for the better therapeutic 
effect. Table III summarizes our results with thirteen patients who were 
permanently cured with the oil preparation. 
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With this preparation an average of 13,5 days was required before the 
epithelial shedding began. Usually within a few days after the epithelial 
reaction became manifest in the vaginal washings, the smears became 
permanently negative, the average being four days after the beginning 
of epithelial shedding. As the epithelial desquamation begins, the .pus 
in the vaginal washings is gradually replaced by epithelium and usually 
within a few days the pus has entirely disappeared and the washings 
consist of pure epithelium. Pig. 4 shows a typical vaginal smear before 
treatment, and Fig. 5 a smear from the same vagina after the drug had 
become effective. A biopsy taken at the latter time shows a marked 
thickening of the epithelium and a complete or almost complete absence 
of inflammatory cell infiltration (Pig. 6, JB). Clinically, at this time 
the reddening of the AUilva has largely disappeared, and the discharge 
may be gradually drying up although in some eases it is as profuse 



Flff. 4, Fig. 5. 


Fig. 4. — Case 24. Stained vaginal smear before treatment. 

Fig. 5. — Case 24. Stained vaginal smear after fifteen days' hypodermic treatment. 


as ever. In character, however, this discharge shows a decided cliange; 
instead of being purulent it has become thick and curdlike, consisting 
of desquamated epithelium. After the cessation of treatment this 
gradually disappears... 

As to the optimal daily dosage, w'e found that the patients given 100 
units per day responded as quieldy as those given a. larger dose. There 
were five patients treated Avith the oil preparation hypodermically in 
Avhich the infection cleared up but recurred as indicated in Table IV. 

The recurrences occurred on an average of 22.2 days after the cessa- 
tion of treatment. Having the benefit of no previous experience, we 
could determine only by trial and error just how soon the treatment could 
be stopped after the negative smears Avere obtained. In the above group 
Ave stopped treatment, on an av^erage, five days after the first permaneiitly 
negative smear. This Avas obviously too soon and probably accounts for 
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the recurrences, for in tlie group of patients who were cured and re- 
mained well, treatment was continued twelve days after the first perma- 
neiatly negative smear. 


Table III. Thirteen Cases PERMAXENTiiY Cured "Witii. Amniotin in Oil 


CASE 

AGE 

NO. DAYS 

TREATED 

TOTAL 

UNITS 

AMNIOTIN 

DAYS FOR 

EPITHELIAL 

RESPONSE 

DAYS FOR 
NEC). 

K.MEAR 

DURATION 
OF CURE 

TO DATE 

1 

.3 


.1900 

3:1 

39 

11 DlOntllH 

2 

0 



S 

12 

21 JDOntllS 

4 

0 

17 


7 

7 

11 Diontlis 

8 

4 

32 


19 

20 

13 Diontlis 

!) 

7 

34 


0 

28 

10 months 

30 

6 

30 

3000 

11 

22 

10 Diontlis 

12 

4 

17 

1700 

7 

8 

9 months 

13 

O 

10 

1000 

7 

32 

9 months 

14 

0 

23 


13 

19 

91 months 

10 

7 

14 


8 

8 

9 months 

17 

4 

34 


34 

32 

4 months 

20 

7 

33 


31 

2.1 

71 months 

22 

0 

37 

.19:10 

20 

28 

7 months 

Average 

.1.1 

20.1 

3000 

]3.;1 

37.5 



Table IT. Kecurrence After Amniotin in Oil (5 Cases) 


CASE 

O 

? 

* ^ 

6 g 

6. >5 
o p 

Vj < 

RECURRED 

AFTER DAYS 

C 

Cl ^ 

P w 
>- z 

O S 

F, 

o p 

2 2 

P. 

1-2 

^ K 

5 u2 W 

&4 (C 

V2 P S 

>- P yj 
< t- w 

A w « 

*■> . « 

£ > 

^ p a 

V} ■< < 

>- c t 
^ 

A •'i y* 

.1 

3 

34 

27.10 

10 

14 

1400 

8 

10 

0 

9 

0 

300 

51 

71 

10900 

38 

OS 

13 

7 

31 

3100 

18 

22 

2200 

0 

00 

23 

0 

30 

3000 

7 

52 

5200 

None 

Pos. 

25 

7 

00 

25500 

21 

Siippositorj- treatment 


Average 

0.4 

34.0 

7050 

22.2 






Table T. Twelve Cases Permanently Cured With Suppositories 
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NEGATIVE 
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DURATION OF 
CURE TO 

DA'TE 

7 

10 

22 

1,050 

10 

10 

4.5 months 

18 

8 

18 

1,350 

7 

7 

4.5 months 

19 

9 

28 

2,000 

14 

21 

4.0 months 

23 

6 

14 

1,050 

S 

8 

4.0 months 

24 

9 

15 

1,125 

7 

14 

4.5 months 

20 

5 

22 

1,0.50 

10 

14 

4.0 months 

27 

10 

30 

2,250 

32 

23 

5.0 months 

28 

11 

23 

3,725 

15 

21 

4.5 months 

31 

8 

38 

2,850 

25 

32 

2.0 months 

32 

7 

25 

1,875 

8 

15 

1.5 months 

33 

7 

22 

1,650 

7 

7 

2.0 months 

35 

4 

59 

4,425 

34 

41 

1.0 months 

Average 

7.8 

20.3 

1,967 

13.1 

17.8 
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Among the children treated wntli the oil preparation there were fonr 
who were not cured; these failed to respond to the hormonal action as 
judged by the vaginal washings and biopsies; yet in some of the cases 
which failed to respond, an enormous amount of the hormone was used. 
In one case, 16,800 rat units were injected over sixt 3 ^-three days, a much 
more intensive and longer treatment than was required to cure most of 
the eases witli this preparation. The explanation for these refractory 




cases is not ajiparent, but it is worthy of note that for the most part 
the failures occurred in the older children of the group. The average 
age in the recurrent group was 8.5 years, in contrast to the average age 
of 5.1 years in the group who were permanently cured with this prepara- 
tion. 

Finally, wc tried another method of adapting the estrogenic hormone 
to the treatment of gonococcal vaginitis. Gelatin suppositories contain- 
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ing 75 rat uuils of amniotin were used daily in a series of seventeen 
cases. Of these, nine had failed to respond to the oral and hypodermic 
methods, and eight had received no previous treatment. Inasmuch as 
there is a tendency to loss of a considerable portion of the .suppository 
after melting when the patient is up and about, we recommend that the 
suppository be hsed at bedtime. The ease of administration by sup- 
pository is obvious. The results are tabulated in Table V. 

From Table V it may be seen that an average of 13.1 days was re- 
quired before the epithelial shedding began, and 17.8 days were required 
for a consistently negative smear. Tlie average duration of treatment 
was 26.3 days. It is interesting to note the remarkable similarity of 



■A.. B. 

Fi&. 7. — A, Case 29, before treatment. B, Case 29. Suppositories for fwenty-ave days, 

1,875 units, 

these figures with those of the oil liypodermic grouii in whom the number 
of days for epithelial shedding was 13.5, for a consistently negative 
smear 17.5, and for complete treatment 25.1. In other words, the time 
required for the action of the drug was practically the same whether ad- 
ministered hypodermically or by suppository. The number of units 
required for this activity, however, was almost twice as great for hypo- 
dermic administration as ivas required per vaginam. It was also our im- 
pression that the vaginal epithelial change was more marked when the 
drug was administered per vaginam (Fig. 7, A and B). The difference 
in the effect upon the breast tissue is also worthy of note. Practically 
all of the patients who received considerable quantities of amniotin hypo- 
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demically showed a certain amount of breast Iij^pertrophy, whereas none 
of the group receiving treatment by suppositories showed any breast 
change. The facts that less of the hormone was necessary to produce 
a cure, that the epithelial change was more pronounced, and that there 
was no breast change when the drug was administered vaginally, have 
led us to conclude that there is some local action which takes place, due 
to an increased concentration of the drug in the pelvic tissues. 

There were five cases which recurred after suppository treatment 
which are recorded in Table VI. 


Table VI. Eecurbence After Suppository Treatsient (5 Cases) 


CASE 

AGE 

DAYS 

TREATED 
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DAYS SUB- 
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§1 

d 
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X ^ < 

< a- 
A K W 
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« 

EH < 

S 

fii p- 

21 

9 

21 

4 mo. 

18 

1,350 

9 

9 

2 weeks 

25 

7 

20 

14 days 

59 

4,425 

23 

37 

2 weeks 

29 

5 

25 

10 days 

16 

1,300 

8 

8 

24 months 

.30 

3 

33 

23 days 

21 

1,675 

7 

7 

4 weeks 

34 

7 

48 

8 days 

26 

1,950 

Persisted 

12 

2 weeks 

Aver. 

0.2 

29.4 

3o days 

28.0 

2,100 , 

11.8 

14.6 

4 weeks 


All of these five patients who had recurrences following the supposi- 
toiy treatment were promptly cured by retreatment with suppositories. 
It is interesting to note that the length of time required for epithelial 
change and negative smears was reduced wlien tlicy were retreated,, sug- 
gesting that perhaps some amniotin was still retained in the tissues. In- 
asmuch as the suppository group represents our most recent study, the 
length of time during which these recurrent cases have been well is 
necessarily short. The explanation of these recurrences offers certain 
difficulties, inasmuch as the children were not in an institution, and the 
question of reinfection must always be considered. In one instance, for 
example, we feel certain that this was the explanation for the patient 
who steadfastly denied sexual contact, returned with a primary syphilitic 
lesion as well as the gonococcal infection. In order not to mask results, 
we used no accessory treatment with the amniotin. It is possible that 
the percentage of recurrences may be reduced if irrigations are used in 
conjunction with the suppositories at the time of the epithelial shedding. 
Another procedure which may result in a greater percentage of perma- 
nent cures and which we intend to carry out in a subsequent series is to 
attempt to maintain the epithelial thickening over a longer period of 
time by the use of a suppositoiy once or twice a week after the active 
treatment has been stopped. 
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Table VII. Summary and Comi-arison of Mktjiod.s 


METHOD 

OF 

TREATMENT 

NO. 

r ATI ENTS 

TREATED 

NO. 

I’ATIENTS 

WELL 

I’ER 

CENT 

WEI,E 

average 

DAYS 

TREATED 

AVERAGE 

NO. 

UNITS 

AMNIOTIN 

Oral 

c 

1 

IG.G 

12:i 

191,000 

Hypodermic B. 
preparation 

G. 

10 

1 

10.0 

19 

950 

Ilypoderniic oil 

preparation 

22 

IG 

72.2 

27 

4,20G 

Vaginal 

suppository 

17 

17 

100 

27 

2,024 


Tlie table is self-explanatory and sliows clearly the superiority of treat- 
ment by the suppository method. At present all of the thiiiy-five 
patients treated are well. Tliose wlio failed to respond to the oral or 
ethylene glycol hypodcnnic administration were subsequently cured by 
hypodermic oil administrations or vaginal suppositories. Patients "vvho 
were resistant to the hypodermic oil prepai’ation were promptly cured 
with suppositories. 

One of the first and most essential requisites of any treatment is that 
it do no harm. During these experiments we were constantly on the 
lookout for any untoward effects. None were noted except some local 
reaction about the site of the hypodermic oil administrations. Consider- 
able tender induration could often be felt and in one case a sterile abscess 
formed. It is our impression that the discomfort during and following 
the oil injection offei's a distinct disadvantage to this method of treat- 
ment. There were no cases in the entire series in which there was any 
evidence of involvement of the upper genital tract. Rectal palpation 
of the internal pelvic organs showed no gross change. The que.stion of 
any subsequent ill effect as the result of the hormonal action upon the 
genital tract must be considered. It was shomi by the biopsies that 
the effect on the vaginal mucosa was very transient. Fig. 6, C shows the 
typical retrogression which had taken place on an average of four weeks 
after termination of treatment. Inasmuch as the vaginal mucosa is the 
most sensitive index of the action of the estrogenic hormone, it would 
seem likely that there remains no permanent effect upon the uterus or 
ovaries. That this is tme is borne out by the work of Allen and 
Diddle® who gave monkeys doses of amniotin comparable to those used 
in the treatment of vaginitis. Examination of the monkey’s ovaries 
thirty days after the cessation of treatment showed them to be histo- 
logically normal. H. B. Shumaehcr® working with mice came to exactly 
the same conclusions. Hence, judging by all clinical and laboratorj’’ 
criteria, it would appear that there is no evidence that the administra- 
tion of the hormone is harmful. 
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SUMMARY AND CONCLUSIONS 

1. Amuiotin administered orally or hypodermically in ethylene glycol 
solution is of no value in the treatment of gonococcal vaginitis. We 
have heen nnahle to demonstrate anj^ effect of the hormone on the 
vaginal mucosa or breasts. 

2. Amniotin in oil has proved effective both in the production of 
maturation of the vaginal mucosa and in its therapeutic action in 
gonococcal vaginitis in 72 per cent of the cases. In most of the patients 
receiving prolonged treatment breast hypertrophy was noted. 

3. Amniotin in suppository form lias been proved to be effective in the 
production of mature vaginal epithelium and in its therapeutic effect 
in gonococcal vaginitis in all the cases in whicli we have used it. This 
group included some eases which had been resistant to the hormone 
when administered hypodermically in oil. 

4. The epithelial change produced by the hormone, Avhether admin- 
istered hypodermieallj’- or in suppositories, is transient, and there is no 
clinical or experimental evidence to show that its administration is harm- 
ful in dosage neeessaiy to cure this disease. 

5. So far as our experience has gone we have concluded that amniotin 
administered in suppository form is superior to any other known method 
of treating gonococcal vaginitis. 

Th (2 authors wish to express tlieir thanks to Dr. Edwards A. Park and tlie Pediat- 
rics Staff for their cooperation in carrying out this study. 
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Poumier, R.: An Exceptional Secondary Accident After Spinal Anesthesia for 

Cesarean Section, Rev. fran^,. dc gynec. ct d'obst. 30; 148, 1935. 

The author reports a case in wliich after a spinal anesthesia for a cesarean 
section, a patient developed clonic, generalized convulsions followed by a period of 
coma. He points out that epileptic convulsions rarely occur after a spinal anesthetic. 
Porgue and Basset in their report of 1928 mention only two such cases which oc- 
curred among 130,000 spinal anesthesias. However, during the discussion of this 
paper, four other cases were mentioned. The author bebeves that two factors are 
involved in the production of convulsions after spinal anesthesia. The first is a 
disequilibrium in the tension of the cerebrospinal fluid, and the second is toxicity of 
the substance injected into the spinal canal. 
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PROTEIN STABILIZATION IN PREECLAMPSIA AND 

ECLAMPSIA^'’ 

Boyd Harden, M.D., W. S. McEllroy-, M.D., and E. R., Huggins, ]\r.D., 

Pittsburgh, Pa. 

(From the Department of Ohnietrics, School of Medicine, University of Tittsburgh) 

C ERTAIN results of investigation of tlie toxemias of pregnancy, 
particularly preeclampsia and eclampsia, are presented herewith. 
The study was conducted at the Elizabeth Steel IMagee Hospital from 
/Jan. 7, 1922, to Sept. 1, 1933. During this period there were 24,533 
deliveries, of which 139 were eelampties, an incidence of 0.566 per cent. 
The eclamptic mortality was 21.5 per cent and these deaths constitute 
9.36 per cent of the total maternal mortality. 

Exercising the viewpoint that the logical solution of the problem lies 
in jirevention rather than attempt at cure after eclampsia has developed, 
a special effort was made to correlate the clinical and laboratory find- 
ings in the hope of adding further to our Icnowledge of the fundamental 
factors contributing to the final picture of eclampsia. The plan of in- 
vestigation included analysis of the history, clinical findings and course, 
as well as extensive laboratory study. Much of this assembled mass of 
clinical and laboratory data is in corroboration of previous observation. 
However, there arc certain findings of special significance. 

That we may not lose ourselves “in a maze of phantasies, revolving in 
idle circles,” the discussion is presented in three divisions: (1) The 
changes in the matenial constitution incident to so-called physiologic 
gestation. (2) The outstanding clinical features of preeclampsia and 
eclampsia, and notes on treatment with reference to the clinical use of 
an alcoholic extract of liver knoAvn as heparmone. (3) The application 
of protein stabilization as a measure of study of preeclampsia and 
eclampsia. 

1. changes in the 3MATERNAL CONSTITUTION INCIDENT TO 
SO-C^VLLED PHYSIOLOGIC GESTATION 

. The matenial constitution undergoes profound changes in the course 
. of so-called normal pregnancy. Increase in basal metabolic rate has been 
variously estimated from 4 to 30 per cent.’- This increase in basal rate 
is proportional to the combined surface area of mother and fetus. The 
thyroid gland shows a definite hypertrophy which is a true hyperplasia, 
and the ehromophile cells of the parathyroid bodies increase in number.-- 

•This study was made possible by a grant Xrom the Buhl Foundation of Pittsburgh, 
Pennsylvania,' 
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The pituitary gland undergoes hypertropliy in its anterior lobe.-- There 
is marked hjTpertrophy of the cortex of the adrenals.-^ Changes in the 
islet tissue of the pancreas have not, to our knowledge, been demon- 
strated. The ovaries show atresia of the follicles with hyperplasia of 
the inner layer of the theca.-- 

Hadens repoj-ts 4.2 million and Osgoodis 4.8 million as the normal red count 
in the nongravid woman. Galloways reports 3.S million red cells and 71 per cent 
hemoglobin in the third trimester of normal pregnancy, which is associated with 
increase in blood volume according to Kapoth,22 and a lowered specific gravity 
according to Lloyd-Jones and Zangemaister.22 Strauss and Castleso have classified 
the anemias of pregnancy in three groups. The first group shows a progressive in- 
crease in anemia through the second trimester, which is followed by an abrupt rise 
in the third trimester. Tliis group represents the so-called physiologic anemia of 
pregnancy. The second grouping shows a gestational hypoacidity and is called 
the hypochromic or chlorotic tj^re. The third group exhibits complete posthistamine 
gastric anacidity. Strauss and Castle^G have further shown that the blood picture 
of infants born of anemic mothers is identical with the blood of infants born of 
mothers showing no anemia. 

ISTormal pregnancy is characterized by a positive balance of nitrogen, more 
marked in the latter half of gestation.-*, c, lo, 11, 14, 20, 21 This positive nitrogen 
balance is due to the formation of tissue protein in the developing fetus rather 
than faulty elimination by kidney, since the nonprotein nitrogen of the blood is 
normal or slightly lowered and the urea fraction definitely below tlie average found 
in nonpregnant women. The total protein of the plasma tends to fall, gradually, 
after the third month, due chiefly to a reduction in the plasma albumin. 22 As a re- 
sult a relative increase in globulin occurs. 

Most observers agree that the level of blood stream sugar approximates normal 
in uncomplicated pregnancy. g. c. 10. 2s, ar There is, however, a frequent variation from 
the normal in the sugar tolerance curve, and a tendency toward acetonuria which 
becomes more pronounced when carbohydrates arc withheld from the diet. 

Gradually increasing from the third month of gestation, the latter part of normal 
pregnancy is marked by approximately a 30 per cent increase in blood stream 
fat.22 

Normal pregnancy is accompanied by a lowering of alveolar CO, tension, by lower- 
ing of CO, combining power of the blood, and about a 0 per cent reduction in 
total fixed base. There is a slight lowering of calcium and phosphorus of the 
blood, decreased sodium concentration of the serum and increased sodium con- 
centration of the corpuscles, while potassium and magnesium remain about the 
norm.al levels.*, s, 12, *c, 17, 22 

The sigttificatice of these changes in the maternal constitution in un- 
complicated pregnancy is incompletely understood. 

2. CLINICAE FEATUltES OF PREECr.AHPSIA AND ECLAMPSIA 

In the analy.sis of any eonsidei-able number of cases of preeclampsia 
and eclampsia one is increasingly drawn toward the conclusion that a 
certain type of physical habitus is particularly predisposed to eclampsia, 
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tliat the incidence, severity, and mortality in this gronp rises with the 
demands of convention on the sensitive, illegitimate mother. In a tenn 
of brevity these individuals may be classified as a hypopitnitary type 
with a normal or subnoi'mal thyroid fnnelion. Tlie inflnence of previous 
acute and chronic iufcelions on tlic development of such constitutions is 
a dee]) but worthy problem. In the past three years no patient with 
preeclampsia has presented herself at our clinics wlio has failed to show 
an intereurrent acute infection, or an active focus of infection. Foci 
of infection, in the order of importance arc; teeth, tonsils, ceiwix, 
sinuses, appendix, and galllfiadder. Clinical improvement with the erad- 
ication of foci of infection has been the rule. Further, close inquiry 
into the dietary history reveals inadequacies, improprieties, and inabili- 
ties in the ingestion, digestion, and a.ssimilation of foods. Strauss and 
Castle-® have stressed these factors in relation to the anemias of preg- 
nancy. In gestational toxemias controlled studies constitute a desirable 
adjuvant. 

Preeclamx>si<t : — The symptomatic ge.stational history of the eclamptic, 
in this series, shows a minimal duration of two weeks and a maximal 
duration of twenty-eight weeks. The findings in the early gestational 
toxemias cannot, at present, be utilized to predict the individual who 
will develop eclampsia. The individual who presents heartburn, scoto- 
mas, frontal headache, tinnitus, and formication and numbne.ss of the 
extremities in the earlier weeks of gestation ofien carries severe renal 
damage, marked hypertension, and is destined to a premature termina- 
tion of pregnancy or death. 

Wealmess and lassitude have been the dominant sjTnptoms from the 
sixteenth to the twentieth Aveeks. 

Headache appears in 86 per cent of the cases, after the tAventieth Aveek 
of gestation, and is usually frontal or occipital, infrequently bitemporal 
or sincipital. Transient blindness appears in 20 per cent of the series, 
and is associated Avith spasm of retinal A'cssels, edema of the oj^tie disc.s, 
and occasionally Avith retinitis and retinal detachment. These eyeground 
changes are referable in but fcAv cases to a knoAvn hypertension antedat- 
ing pregnancy, or an established preexisting nephritis. 

Dyspnea is a rather constant finding and is accompanied by pre- 
cordial distress, positional A^ertigo, palpitation and anginoid type of pain, 
a cardiac symptom complex probably referable to the same type of 
vasospastic change seen in the eyegrounds. Blood pressure sIioavs a 
tendency to reversal of the normal diurnal rh3q;hm Avith attainment of 
the higher levels during the night. A four-hour day and night average 
of blood pressure, in the antepartum period, is 170/105.5 mm. of Hg 
Avith the pulse pressure approximating one and one-half times the 
normal. 

The appetite is Amriable in 23 per cent of the sei'ies, Avhile 68 per cent 
shoAv nausea and Ammiting Avhich may extend throughout the day. Tliere 
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is a sense of weight in the epigastrium and regional soreness in the right 
upper quadrant, upon wliieh is supei'imposed lancinating epigastric pain 
in 51 per cent of the eases. Pyrosis is usually associated and is worse 
after the evening meal. Residual gastric content shows lowered or ab- 
sent free hydrochloric acid and loAvering or absence of total acid. Total 
absence of acid is associated with a history of protracted vomiting or a 
clinical finding of i^i’ofound anemia. 

The frequency and urgency of a scanty and scalding dysuria require 
from four to thirty visits to the bathroom each night. .The urine, banking 
alkalies for heartburn and higli alkali residue diet, is acid, concentrated, 
and shows 860 to 38,600 mg. of quantitative protein in twenty-four 
hours. 

Edema gradually becomes generalized and does not disappear with 
rest. 

Eclampsia . — In this study one is impressed by the long periods of 
lavish ph3’'sical torture which usualty exist before the culmination of 
the tragedy of eclampsia. In more than 60 per cent of the patients, con- 
vulsions began between t welve noon and midnight . In the occasional 
case delivery witnessed the onset of convulsions, while about two-thirds 
as many convulsions occurred postpartum as the combined antepartum 
and intrapartum attacks. Of the 139 cases, six eases had a single con- 
vulsion. The greatest number of convulsions in one individual was 
thirty-one. 

The preeclamptic symptoms and signs are for the most part accentu- 
ated in the eclamptic stage. Elevation of temperature is the rule, in 
this series reaching 99° to 104°. The skin may assume a peculiar lemon 
yellow to waxy tint. Cyanosis is usually pronounced and is frequently 
proportional to the amount of piilmonary edema which, in turn, may be 
referable to irregularities of rate, rhythm, and force of heart action. 
The average blood pressure in the eclamptic and intrapartum course is 
181/110.1 mm. of Hg with pulse pressure remaining around one and 
one-half times the normal figure. Blood pressure falls rapidly after 
delivci-y, unless renal damage is severe and permanent. In two to 
twelve hours postpartum, blood pressure begins a secondary rise, which 
may approach or exceed the maximiam pressure in the antepartum 
period. Thei-e is a gradual fall of pressure, over a period of ten to 
nineteen days, to stabilization around one figure. The average pressure 
at discharge from the hospital is 127/84.6 with a pulse pressure approxi- 
mating the normal level. 

There may be vaiying degrees of abdominal distention, rarely pro- 
nounced in the earlier stages of eclampsia. Gastric contents invariably 
contain blood, which probably accounts for the marked increase in the 
urea fraction of the stomach contents; free hydrochloric acid is usually 
decreased or absent. 
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During and immediately after a convulsion tlie uterus is usually 
boardlike and remains so from forty seconds to seven minutes. In addi- 
tion to the uterine lonieity of the convulsive state there may be com- 
bined the rhythmic contractions of labor. Frequent convulsions and 
regular uterine contractions presage fetal death. Intrauterine fetal 
death is usually accompanied by varying periods of improvement in the 
clinical condition of the patient. 

The urine becomes more concentrated, reddish biwn to ashen in color, 
and decreases in amount, or there may be a total anuria from two to 
twelve hours. The urinary output varies from 0 to 90 e.e. an liour, the 
usual output varying from 2 to 30 c.c. an hour. The application of the 
vasospastic changes seen in ihe ej’-egrounds to the severe grades of renal 
difficulty is supported by the observation of Hinselmann and of Nevei’- 
mann-“ that 60 per cent of all pregnant women show eajhllary spasm. 
Twenty-four-hour quantitative protein .shows a variation from 1,945 to 
23,219 mg. As the frequency, duration, and severity of eommlsions de- 
crease, there is a gradual increase in urine output. In a time interval 
of five hours, the output may rise from 1 to 2 c.c. an hour to 240 c.c. an 
hour. The usual improvement in urinary output in the first twelve houi's 
postpartum is followed by a secondary decrease at the end of eighteen 
to thirty-.six hours, which approximates the secondary rise in blood pres- 
sure. The urine is now alkaline, of high specific gravity usually, and 
straw to amber in color. The gradual subsidence in pressure, over ten 
to nineteen days postpartum, is marked by a gradual improvement in 
urinary output. 

Anemia in preeclampsia and eclampsia is quite common. The average 
antepartum red cell count in preeclampsia and eclampsia is below the 
average figure for normal pregnancy and far below the average counts 
in the nongravid woman. Fifty-six cases of preeclampsia show an aver- 
age red count of 3.4 million and 2^ases of eclampsia show an average 
of 3.6 million antepartum. These cases were not associated with hemor- 
rhage or other accidents of labor. Further, the blood picture in the 
eclamptic is poorly maintained as compared to the preeclamptic. The 
average postpartum loAvering of I’ed cells in 26 eases of eclampsia is 
three times as great as in 29 cases of preeclampsia. Since faulty and 
inadequate diets, as well as disturbances in digestion, are factors which 
have been stressed in relation to the anemias of pregnancy, the quality 
and quantity of protein administered in preeclampsia assume particular 
importance. 

The results on the chemical analysis of blood alone have largely con- 
finned the results of others in preeclampsia and eclampsia. The non- 
protein nitrogen, on the average, was a little higher than in normal 
pregnancy, due to varying degrees of renal involvement. However, 
diere is a record of but one patient who presented a blood nonprotein 
nitrogen in the uremic levels. The blood urea was usually within the 
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limits of normal for the nonpregnant woman hnt above the average 
level, of nncomplicated pregnancy. This is consonant with the non- 
protein nitrogen findings. Uric acid approximated twice the normal 
figure. COo combining power varied greatlj^ the limits of variation 
being 12 and 68, with a tendency for the figure to seek the acid levels. 

The calcium content of the blood was somewhat lowered, while inorganic 
phosphorus was distinctly elevated. Patty acid content of the blood ap- 
proximated a 50 per cent increase. Sugar, creatinine, chlorides, and 
cholesterol showed no marked variation from normal pregnancy, while 
serum proteins occasionally rested in edema levels. 

These clinical and laboratory findings, for the most part, were ac- 
cumulated in a period in which an alcoholic extract of liver, known as 
heparmoue, was being applied in our clinics in preeclampsia and eclamp- 
sia. Sixty-seven cases treated with heparmone compared with sixty -six 
cases treated by various other measures gave the following results in 

^e<ti 

eclampsia : 

1. Heparmone had no sustained hjTpotensive effect antepartum, intrapartum, or 
postpartum. 

2. Heparmone did not control the number, the interval, or duration of convulsive 
seizures, ■while its use ■was frequently accompanied by accentuation of headache, the 
development of pruritus and generalized subcuticular flushing. 

3. Increase in visible edema, in the eclamptic stage, ■^N’as the rule in the heparmone 
series. 

4. Quantitative urinary proteins ■were higher in the heparmone series than under 
any other system of care. However, it is important to state that these results were 
obtained under a regime of strict enforcement of fluids. 

The use of heparmone in the treatment of toxemias of pregnancy has 
been abandoned in our clinics. 

3. APPLICATION OP PROTEIN STABILIZATION AS A JIEASURE OF STUDY 
OF PREECLAiVIPSIA AND ECLAMPSIA 

Our summaries emphasize tivo signal facts in preeclampsia and ec- 
lampsia : 

1. The evidence of extensive vasospasm is visible in the eyegrounds, 
demonstrable in blood pressure readings, and' is deductable from func- 
tional aberrations in brain, in heart, and in kidney. 

2. Protein loss may reach surprising magnitudes, even when protein 
intake lies far below maintenance levels. The severe anemia seen in 
some of these eases may be referable to inadequate intake of blood-build- 
ing materials, or to increased destruction of blood. The natural infer- 
ence in treatment is the attempt to reduce constitutional strain and 
protect the body from the dissipalion of vital protein. Bearing on this 
disturbance in protein metabolism, the following points are of intere.st : 

1. In the course of normal pregnancy, especially in the latter months, protein 
should nomally bo retained to iirovide for the developing fetus. Therefore, a. 
negative balance, at tliis time, ■would be of more serious import. 
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2, The increased permeability of the kidney to protein dissipation is responsible 
in part for the reduction of plasma proteins observed in preeelam])sia. 

3. The higher mortality api) 0 ars in those cases presenting the greater protein dis- 
sipation without adequate replacement. 

Extensive investigation of nitrogen bahince was instil nied in August, 
1932. The measures adopted were designed to neutralize protein loss 
and bring the protein metabolism of the mother into better balance, or 
a state of stabilization. For pur])oses of comparison all cases were 
divided into two classes and placed on a .standard regime. The con- 
scious fiatients, able to cooperate, comprised the fir.st gimip, while the 
second group contained those unable to cooperate, i.e., unconscious, or 
unable to retain food by mouth. 

Group One . — The total caloric intake was adjusted to the twenty-four-hour rest- 
ing requirement, using the UuBois chart as a guide. The protei)i requirement was 
calculated on the basal requirement, and was also determined from tiie total non- 
protein nitrogen of the urine, plus the urinary jrrotein. For example, if the urine 
contained 10 gm. of nonprotcin nitrogen, this, times the nitrogen factor for protein, 
6.25, gave the equivalent amount of protein metabolized, or i)i the example 
6.25 X 10 = 62.5 gm. of protein. If the urine, in addition, contained 20 gm. of 
protein, (ordinarily considered as albumin), this was added to the protein me- 
tabolized, giving ill the case 62.5 -J- 20 = 82.5 gm. of total protein metabolized and 
lost. The protein intake was adjusted to meet this requirement, the heavier meats 
being avoided. In addition, a higli carbohydrate, low fat diet was employed, the 
ratio of carbohydrate being four to one of fat. This was adopted because of the 
well-known sparing action of carbohydrate on protein metabolism, and was an in- 
direct attempt to reduce blood stream fat. Fluid was not restricted below 2,000 c.c. 
per day. Elimination was secured by the use of milk of magnesia or the daily use 
of soapsuds enemas. Alorphinc was used sparingly to contiol pain or restlessness. 

GToai'P Two . — These patients were placed on 10 to 25 per cent glucose by vein at 
four- to six-hour intervals, to the approximate twenty-four-hour caloric requirement. 
Conscious of the fact that protein dissipation could not be prevented by this meas- 
ure, nevertheless the glucose supplies readily available energy and tends to minimize 
the destruction of tissue protein in the patient who is unconscious or unable to retain 
and assimilate foods by mouth. The lower bowel was emptied by colonic irrigation 
and a retention catheter, placed in the bladder, was released hourly. Tliese patients 
were given sufficient morphine to bring the respiratory rate to twelve. 

Fifteen referred cases of eclampsia and thirty-one cases of preeclampsia have 
been studied under this regime. It has not been possible, in this group, to estab- 
lish nitrogen equilibrium but the nitrogen deficits have been compensated by estimat- 
ing and feeding the quantitative amounts of protein required. By this simple 
procedure clinical symptomatology and signs liave been much reduced, with the excep- 
tion of the control of elevations of blood pressure, but the average level of hyper- 
tension lias been lower. Improvement in anemia has been uniform, the average 
counts being above the general average of normal pregnancy. Renal function has 
shown about a 25 per cent increase in efficiency of elimination of fluid, with a 
distinct rise in urinary nonprotein nitrogen and an increase in the urea fraction of 
nonprotein nitrogen. The subsidence of hypertension and the return of urinary 
function to normal postpartum have been more rapid under protein stabilization than 
had been our previous experience. The eclamptic incidence in our wards has been 
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reduced to 0.04 per cent. AVe have had no case, under protein stabilization, develop 
convulsions, yet the premonitory evidences on admission to the hospital were alarm- 
ing in all cases studied. Tliree cases of eclampsia, carrying low blood pressures but 
with marked symptomatology, have developed in our wards in the period of tliis 
study. The symptomatology was unfortunately minimized in the presence of com- 
paratively low blood pressures and efforts in study were not instituted as early as 
they might have been. 

Tahle I. Blood Chemistries. E. M., Pueeclampsia, Delivered on 273rd Day 


ANTEPARTUM INTRAPARTUM 

12 DAYS 

TEilPERATURE 97.4 TEMPERATURE 98 


POSTPARTUM 
61 DAYS 


Nonprotein nitrogen 

20.0 

26.0 

27.0 

Sugar 

62.0 

84.0 

99.0 

Urea 

5.2 

S.o 

11.1 

Uric acid 

2.2 

3.4 

3.6 

Creatinine 

1.0 

1.5 . 

1.36 

Chlorides 

450.0 

472.0 

445.0 

C 0, 

32.64 

46.7 

48.2 

Calcium 

9.8 

10.15 

9.7 

Phosphorus 

2.0 

3.2 

2.78 

Serum albumin 

4.2 

4.0 

3.79 

Serum globulin 

2.4 

1.9 

1.04 

Fat 

432.0 

456.0 

421.0 

Cholesterol 

132.0 

205.0 

225.0 


Blood Counts 



ANTEPARTUM 

15 DAYS 

POSTPARTU.M 
13 DAYS 

R. B. C. 

4,000,000 

3,860,000 

W. B. C. 

11,100 

12,800 

Hemoglobin 

74% 

71% 

Polymorphonuclears 

88% 

84% 

Urine Chemistries 


12 DAYS ANTEPARTUM TEJIPERATURE 991/^ 


Total nitrogen 6.07 = 37.9375 gm. protein 
Nonprotein nitrogen 3.89 = 24.3125 gm. protein 

64% of total nitrogen = Nonprotein nitrogen 

29% of nonprotein nitrogen = Urea 
Protein loss = 13.625 gm. 

1 DAY ANTEPARTUM TEMPERATURE 98 

Total nitrogen 6.0 = 37.5 gm. protein 
Nonprotcin nitrogen 5.34 = 3.3..375 gm. protein 


89% of total nitrogen = Nonprotein nitrogen 

58% of nonprotcin nitrogen = Urea 
Protein loss = 4.12 gm. 


Our experience in this limited number of cases encourages a report 
on those results with the hope that others may find this method of ap- 
proach useful in the study of preeclampsia and eclampsia. The most 
])i-ofound clinical alterations demon.strahlc in preeclampsia and eclamp- 
sia are in the field of protein metabolism: that this has a direct ap- 
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Table II. Blood CnEMis'iT.iES. ANTEPAUTUJr. E. S., Eclamp.sia. Not 
Delivebed. Infant Living. Fatient Sysiptomatically Fkee 



202nd day of gestation 
TEMPERATURE 98.3 

204T1I DAY OF GE.STATION 
TEMPERATURE 98.3 

Nonprotcin nitrogen 

28.6 


33.7 

Sugar 


115.0 


78.0 

Urea 


14.3 


1.3.8 

Uric acid 


4.2 


4.0 

Creatinine 


1.33 


1.37 

Chlorides 


514.0 


459.0 

C 0, 


19.71 


52.7 

Calcium 


12.2 


9.8 

Phosphorus 


2.8 


2.78 

Serum albumin 


3.1 


2.S9 

Serum globulin 


2.0 


1.12 

Fat 


580.0 


500.0 

Cholesterol 


135.0 


100.0 

Icterus index 


9.0 



Blood Count 

202nd day of gestation 


E. B. C. 



4,000,000 


W. B. C. 



10,000 


Hg 



81% 


Polymorphonuclcars 


86% 


Ljnnphoeytcs 



14% 


Urwe Chemistries 


202nd day of gestation tejiperatube 98% 

Total nitrogen 10.49 = 05.25 gm. protein 
Nonprotein nitrogen 0.25 = 39.00 gm. protein 

65.25% of total nitrogen = Nonprotcin nitrogen 
42.00% of nonprotein nitrogen = Urea 
Protein loss = 26.1875 gm. 

209Tir DAY OF gestation temperature 98% 

Total nitrogen 9.47 = 59.1875 gm. protein 
Nonprotein nitrogen 5.04 = 35.2500 gm. protein 

59% of total nitrogen = Nonprotein nitrogen 
77% of nonprotein nitrogen = Urea 
Protein loss = 13.9375 gm. 

224th day of gestation temperature 98% 

Total nitrogen 4.24 = 26.500 gm. protein 
Nonprotein nitrogen 3.82 = 23.875 gm. protein 

90% of total nitrogen = Nonprotein nitrogen 
83% of nonprotein nitrogen = Urea 
Protein loss = 2.025 gm. 


plication in the final outcome is more than probable. Any plan of pre- 
vention and treatment must take into consideration such measures as 
vdll tend to maintain the protein of the mother within the limits of 
normal pregnancy. Our findings have been such in this study that we 
propose to direct our efforts along this line in a further investigation of 
preeclampsia and eclampsia. 
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David-Chauss§, B.: Pruritus Vulvae. Etiologic and Therapeutic Consideration, 
Rev. fran 5 . de gynec ct d’obst. 29: 1014 1934. 

For the treatment of pruritus vulvae the author varies medication depending upon 
the etiology of the condition. For itching due to mycosis he prescribes a special 
preparation and lie lists other drugs for pruritus due to microbic infection, diabetes 
and other causes. In cases where the etiology is unknown he applies sj-mptomatic 
treatment. He has not emiJoyed radium therapy but believes that x-ray treatments 
in small doses are often helpful. He has tried the epidural injection route of auto- 
hemotherapy and autoserotherapy without any success. On the other hand, the 
intravenous injection of bromides has given relief. The injection of physiologic 
serum has not given constant results. Endocrine therapy has produced no favorable 
efTects. For severe cases which resist aU treatment surgical intervention is neces- 
sary. The various forms proposed are vulvectomy, resection of the presacral nerve, 
periarterial srunpathcctomy and bilateral chordotomy. Tlie author believes that in 
most intractable cases of pruritus rmlvae we should search for cellulitis of the pelvis. 

J. P. Greentiill. 



THE TKEATj\IENT OF DYSMENOKRHEA BY PRESACRAL 

SY]\IPATnECTO]\rY 

Floyd E. Keene, M.D., PiiiIjAdelphia, Pa. 

T en years ago, Cotte suggc-sicd ]>re.sacral sympathectomy for the re- 
lief of pelvic pain, the chief indication being dysmenori-hca. Since 
then, he has contributed extensively to the subject and numerous ])ublica- 
tions from other clinics have accumulated in foreign literature, duplicat- 
ing the excellent results viiieh Cotte has rcpoi-ted. In striking contrast 
is the paucity of contributions by surgeons in tliis country. The re.sults 
of this procedure in the treatment of dysmenorrhea have been reported 
by Adson and Masson, Counsellor and Craig, DeCourcy, and WethereU; 
its value in relieving pain associated with ])elvie eaucer has been dis- 
cussed by Behney, and Greenhill and Schmitz. Although the number of 
patients so treated by each author is small, there is a unanimity of 
opinion that excision of the presacral nerve is a valuable addition to 
our therapeutic armamentarium, in that it often affords relief when other 
methods have failed. 

For obvious reasons, presacral sympathectomy for dysmenorrhea is 
limited in its field of usefulness to young women, hence its value must 
be judged not only in terms of relieving pain but also by its effects on 
menstruation and pregnancy. Further, this operation severs the chief 
sympathetic nerve supply to the bladder and rectum as well as the utenis, 
and a satisfactoiy result must include unimpaired function of these 
organs. The purpose of this paper is to discuss the function of the pre- 
sacral nerve so far as it bears upon these facts, to review briefly the 
anatomy necessary to the execution of presacral resection, and to report 
the results of this operation in seven cases of dysmenorrhea. 

AUTONOMIC NEUVE SUI’PLY OF THE J’ELVIC ORGANS 

The nervous mechanism which regulates visceral function and other 
involuntaiy activities of the body has been designated by Langley as 
the autonomic nervous system. Composing tliis s}^stem are two groups 
of nerves, the sympathetic and the parasj’^mpathetic, which are antago- 
nistic in their action and whose delicately adjusted coordination or 
balance is reflected in the normal function of the organs they supply. 

The presacral nerve is that segment of the abdominal sympathetic 
system which extends from the bifurcation of the aorta to the sacral 
promontory. The term “presacral” which was chosen by Later jet is 
anatomically incorrect, since the po.sition is prelumbar and the conforma- 


534 



KEBNE; TREATMENT OE DYS^^IENORRHEA 


535 


tion is usually that of a plexus rather than a true nerve, hlore appro- 
priate is superior hypogastric plexus (Hovelacque) or prelumbar plexus 
(Elaut). This nerve is formed by the union of three roots. . The lateral 
roots are composed of ijranches from the first and second lumbar ganglia 
and fibers which have taken their origin from ganglia in the region 
of the renal arteries. These nerve bundles pass downward to unite wuth 
the middle root which is a coirtinuation of the intermesenteric plexus. 
Thus formed, the nerve is joined by fibers from the third and fourth 
lumbar ganglia on each side and after crossing the promontory of the 



r’lK. — Interiliac space exposed, Note inferior mesenteric artery on the left- 
Presacral and inferior hypogastric nerves not usually visible through peritoneum but 
are depicted here to show I'elations of tlie nerve as well ns its usual plexiform arrange- 
ment. 


sacrum, it divides into the right and left hypogastric nciwes. These 
nerves course along the posterior pelvic wall supplying branches to the 
ureters and enter the lateral rectal space, terminating in the inferior 
hypogastric ganglia. Here they arc joined hy the parasympathetics 
tlu-ough the iielvie nerves (nervi erigentes) which are branches of the 
second, third, and fourth sacral nerves. Emerging from the ganglia, 
the coinbined fibers form a plexus anterior to the rectum in the region of 
the ntcrosaeral ligaments and contiunc along the intenial iliac artery 
and its branches to supply the gcnitul organs, including the vagina, the 
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bladder, and the lower portion of the rectum. The sympathetic and 
parasympathetic nerves contain both efferent and afferent fibers, the 
latter reaching the spinal cord by way of a detour to the posterior roots. 

The main sympathetic nerve supplj”^ of the ovary arises in the ovarian 
plexus and passes dovmvvard with the ovarian vessels to the infundibulo- 
pelvic ligament where it divides into two liranches, one entering the ovary 
and the other the fallopian tube. A few fibers from the tubal division 
pass directly to the uterus and others anastomose wdtli the plexus in the 
broad ligament. 

A'tmtomic Relations of the Presncral Nerve . — The presacral nerve lies 
in what is called by Elaut the interiliae .space ivbich is in the form of a 
triangle with the bifurcation of the aorta as its tip, the common iliac 
arteries its lateral boundaries, and its base a line across the promontory 
of the sacrum. On the left side of this space is the infei’ior mesenteric 
artery coursing through the base of the mesocolon. Ordinarily this can 
be displaced to the left, but the root of the mesocolon may extend across 
the median line of the triangle, making access to the nerve not only diffi- 
cult but also hazardous. Covering the interiliae space is the posterior 
parietal peiatoneum through which, in thin subjects, the fibers of the 
nerves may be seen. Immediately beneath the peritoneum, or separated 
from it by more or less fat, is a sheet of fibrous tissue in which lies the 
presacral nerve usually in the form of a plexus rather than a single neiwe. 
The plexus in its sheath crosses but is easily separated from the left com- 
mon iliac vein which is seen as a broad band filling in the upper portion 
and left side of the triangle. As the neiwe approaches the base of the 
triangle, it lies on the median sacral vessels and the prevertebral fascia 
covering the last inteiwertebral disc and fifth lumbar vertebra. 

■ Function of the Presacral Nerve . — ^According to Ga.sk and Eoss, our 
understanding of the human sympathetic neiwous system is very imper- 
fect, for clinical experience not only reveals gaps in our knowledge but 
also casts doubt upon many cuiTcnt beliefs. One is forcibly impressed 
with the tiTitli of this statement in reviewing the literature dealing with 
the physiology of the pelvic autonomic nervous system, since an array of 
conflicting opinions is encountered which warrants the conclusion of 
Davis that the indication for excision of the presacral nerve must neces- 
sarily rest upon a very insecure foundation. However, this foundation 
becomes more secure when it is realized that many of the opinions ex- 
pressed are based upon animal experimentation and that with the advent 
of surgery during the past decade, our Inioivledge has been enhanced 
by clinical investigation and observation. Opinions may differ as to the 
influence exerted by the presacral nerve on a given organ, but we do 
possess a fairly accurate idea of the effect resection of the nerve wiU 
have upon the functional activity of that organ, which is of prime im- 
portance to the clinician and pertinent to the subject under discussion. 
To this end we shall summarize the opinions expressed in a few of the 
more recent contributions. 
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Transmission of the Pain Im2nilses . — Gask and Koss state that most if 
not all of the afferent fibers from the uterus travel in the sympathetic 
nerves to the spinal cord. According to Fontaine and Hermann, the 
hypogastric plexus carry the important pathwaj^’S of sensation from 
the internal genital organs to the medullary centers. Similar evidence 
is found in the contributions of Kuntz, Cotte, Leriche, and Learmonth. 
Adson and Masson agree that presacral fibers undoubtedly carry sensa- 
tions of pain but in their opinion, the relief of pain in functional 
dysmenorrhea is obtained not onty by cutting the pain fibers but also 
from interruption of efferent fibers ■which supply the blood vessels in the 
genitalia and musculature of the uterus. Davis states that the relief of 
pain which follows resection of the presacral nerve is probably the result 
of vasomotor rather than any sensory function, but the absence of 
sensory fibers is by no means certain. There can be no doubt as to the 
efficacy of presacral nerve excision in relieving pain in the organs sup- 
plied by it, and what appears as incontrovertible evidence warrants the 
conclusion that the relief is in large measure ascribable to the division 
of sensory pathways, vasomotor changes being only secondary factors. 

Control of Uterine Fnnetion . — The part played by the sympathetic 
and parasjanpathetie nerves in regulating the motor function of the 
uterus is unlmowii. To the conffieting opinions regarding the motor and 
inliibitory influence of these neiwes is added evidence that uterine 
contraction occurs in the absence of nerve stimulation. In proof 
of this, is the frequently quoted experiment of Rein which shows that 
spontaneous birth of young in rabbits occurs after section of all extrinsic 
nerves of the uterus. Cotte refei’s to the demonstration of Calliburce, 
who extirpated the uterus from an animal in labor, suspended it in 
Locke’s solution, and obseiwed that contractions continued until fetal 
expulsion was completed. Of greater value is the clinical evidence per- 
taining to the regulation of uterine motor function by the nervous 
system. As to the parasjunpathetic influence, Fontaine and Hermann 
cite the observations of Slueller, Bracket, and Gertsmann who have 
found that neither the section nor the complete destruction of the sacral 
part of the spinal cord -will prevent childbirth, and Kuntz states that 
under these circumstances, parturition proceeds with abnormal rapidity. 
Of mtal importance to the subject under discussion is the effect of 
sjnnpathetic ablation upon subsequent pregnancy. Cotte states that in 
thirty pregnancies after presacral excision he has never observed any 
evidence of altered uterine contractility. He also reports two patients 
w'ho wnre subjected to this operation during the early months of pregancy 
on account of severe uterine pain. In both, the pain was relieved, preg- 
nancy was uninteiTupted, and they were delivered normally at tenn. 
Precipitate delivery in a nullipara forty-two years of age is reported by 
Davis who suggests that it provides some suppoii of the view that the 
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presacral nen^e is an iniiibitor and the parasjonpathelic an excitox’ of 
uterine contraction. TIxe only case of full-term pregnancy after pre- 
sacral excision reported in this countiy is that of Wetlierell. This 
patient was a nullipara who hecJime pregnant a year and a half after 
operation. The first stage of labor lasted cigbtecn hours, the second 
stage four hours, and delivery was by midforceps because of posterior 
position of the occiput. The pains were irregular and weak, being in 
the nature of a backache with no ])ain in front. Her puerjxerium was 
uneventful. Although the exact control of the motility of the uteims 
is unknomi, the concensus of opinion is that presacral sympathectomy 
does not interfere Avith parturition. 

Ovarian function and the response of the uterus to this function are 
not directly subject to nervous regulation; the part played by the pelvic 
nervous system in menstruation has to do in large measure, if not en- 
tirely, ufith its infitiencc on the blood vessels of the genital organs. Re- 
section of the presaci'al nerve docs not alter the normal rhythm of 
menstruation, but bleeding a few days after the operation and inci’easc 
in the quantity and duration of the menstrual flow may result from 
removal of the constrictor influence exerted by tlie sympathctics upon the 
blood vessels of the uterus and broad ligaments. 

Control of Bkidder Function. — ^Jkly remarks on the nervous mechanism 
concerned in the control of the bladder fxxnction arc based upoix the 
clinical investigations of Learmonth, Avho has made valuable contributions 
to the subject during recent years. Entering into this mechanism are 
three patlxAvays, the sympathetic, the parasympathetic, and the pudic 
nerves. The sympathctics (presacral nei-ves) are inhibitory to the 
detrusor muscles and motor to the internal sphincter, trigone, and the 
ureteral orifices; they also exert a constrictor influence upoix the blood 
vessels of the bladder. The parasympathetics (pelvic neiwes) ai’e motor 
to the detrusor muscles and inhibitory to the internal sphinctei’. The 
pudic nerves supply motor fibers to the compressor urethi-ae muscle 
and sensory fibers to the posterior urethra and inteimal sphincter. Nor- 
mal micturition is dependent upon the integrity of the paras.ympathetic 
pathways which are unaffected by division of the presacral nerve. Hoav- 
ever, this nerve does stimulate sphincteric contraction and Learmonth ’s 
cystoscopie studies shoAv that immediately after presacral excision, the 
sphincter, trigone, and ureteral orifices are relaxed. Within three Aveeks, 
this relaxation has disappeared, and he believes that the ability of the 
sphincter to remain closed after ablation of the motor influence is due 
to an inherent tonus AA^hich normally is merely reinforced by the sym- 
pathetic supply. Also of imiiortance in its bearing upon pi’csacral sym- 
pathectomy is the transmission of .sensory impulses from the bladder. 
The sensation of fullness Avhieh is translated into a desire to ui'inate 
is transmitted by the afferent fibei’s of the parasympathetic (pclAOc) 
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nerves; also along this pathway travel thermal and tactile impulses. 
Painful sensations due to an overdistended bladder or disease are trans- 
mitted by way of the sympathetic (presacral) nerves. 

Clinical application of these facts is found in the use of presacral 
sjunpathectomy in the treatment of cord bladder as suggested by Lear- 
month and Braascli, of neurogenic dilatation of the ureters and of cer- 
tam types of vesical pain. They also explain the absence of bladder 
imiiairment after excision of the presacral ner-vc. 

Gonirol of Rectal Ftnwiion . — The sympathetic nerves which are 
blocked by presacral excision supplj' th.e lower rectum and the internal 
sphincter of the anus, the external sphincter, which is composed of 
voluntary muscle, being supplied bj' the inferior hemorrhoidal branches 
of the pudie nerves. Tim influence of the sympatlietic and parasym- 
pathetic neihms on the rectum as wgll as the internal sphincter is similar 
to that exerted oh the bladder, the one being inhibitory to the muscula- 
ture of the rectal wall, and motor to the sphincter, the other exerting 
opposite- effects. The ability of the intenial sphincter to remain closed 
after section of its motor nerve supply may be explained in the same 
manner as Learmonth has applied to the vesical sphincter. As a further 
safeguard against incontinence is the external sphincter with its 
separate nerve supply. Further, as Kuntz states, both spluncters are 
normally in tonus, the force of tonic contraction of the external sphincter 
being greater than that of the internal. An aljundance of clinical evi- 
dence shows that excision of the presacral nerve docs not impair rectal 
function, in fact obstinate constipation may be relieved by it. 

Selection of Cases . — The type of fiuictional dysmenorrhea which re- 
sponds most favorably to presacral excision is that in which the pain is 
located in regions corresponding to the final distri])ution of the pre- 
sacral nerve. To this tj’pe, Cotte has applied the term hypogastric 
plexalgia in the belief that the pain is due to a dysfunction or actual 
disease of the nerves which compose the plexus. Tim spasmodic pain 
comes on a few days before or Avith the onset of the floAV, and its point 
of maximum iiitensitj* is in the uterus, radiating to the sacnim or cocc}^ 
and often accompanied by bladder instability. Cotte emphasizes the im- 
portance of differentiating this type of dysmenorrhea from that indicat- 
ing involvement of the ovai'ian sympathetic plexus in which the pain is 
located in one or both sides of the pelvis, radiating to the lumbar region. 
Under these circumstances, the pi’ognosis of relief from presacral .sj^m- 
pathectomy is less favorable. For this tvpe of pain, denenmtion of the 
ovaries by excision of tlm nciwcs in the infundibulopclvie ligament or by 
section of the ligament has been suggested; the former procedure would 
seem to present insuperable technical difficulties, and interference Avith 
the ovarian blood supply is a formidable objection to the latter. 



540 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Cotte presents convincing evidence to prove the value of presacral 
sympathectomy as a supplementary procedure to operations on the pelvic 
organs for organic lesions which may contribute to the dysmenorrhea. 
In a series of 200 cases, correction of the pelvic defects with presacral 
nerve excision gave a greater incidence of relief than in a similar group 
in which excision of the nerve was omitted. 

Technic of Operation . — Through a lower midline incision extending 
to the umbilicus, the field of operation is exposed by packing the small 
intestines upward and to the right and retracting the sigmoid to the 



Fig. 2. — Beginning resection of flbrous sheath and nerve over right common illlac 

arterj'. 

left. The landmarks thus cxiiosed are the bifurcation of the aorta, the 
common iliac arteries, and the promontory of the sacrum. On the 
left side of this space is the inferior mesenteric artery coursing through 
the base of the mesocolon. The root of the mesocolon may extend across 
the interiliac space, overlying the presacral nerve. Under these circum- 
stances, the peritoneal incision is made well to the right of the midline 
and exposure of the nerve beneath the thick, vascular mass is a difficult 
as well as hazardous procedure. Ordinarily, the posterior parietal peri- 
toneum is incised in the midline just above the sacral promontory, and 
the. incision is continued upward to the bifurcation of the aorta and 
do'ivnward over the promontoiy. The flaps of peritoneum are elevated 
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by blunt dissection as far as the common ibae arteries, exposing a sheet 
of fibrous tissue covered by more or less fat. This sheet of tissue con- 
tains the fibers of the presaeral nerve. In thin subjects, the fibers can 
be seen and felt, but a thick layer of subperitoneal fat complicates the 
situation, making recognition and excision of the nerves more difficult. 
The separation of the sheath and nerve is made en masse, beginning over 
the right common iliac artery near the bifurcation of the aorta. By 
gentle blunt dissection, the separation is continued over the left iliac 
vein to the left common iliac artery. As Cotte states, the tissue sur- 
rounding the nerves in this area, is very delicate, and its tensile strength 
is supplied by the nerve fibers which it contains. The sheet of tissue 



Fig. 3. — Operation completed, showing extent of resection and structures occupying 

interiliac triangle. 


thus liberated is elevated and the dissection is carried downward, avoid- 
ing the median s.ncral vessels, until the division into the hypogastric 
nerves is recognized. The upper and lower attachments are severed after 
ligation with fine, plain catgut to avoid troublesome oozing from the vasa 
nervorum and the incision in the posterior parietal peritoneum is closed 
with a continuous suture. 

Report of Cases .^ — This report summanzes the results of presaeral 
sympathectomy in seven cases of severe, intractable dj'smenorrhea. In 


‘My nssociate. Dr. Charle.'; A. Bchney, was among the nr.st in this countrj- to em- 
ploy presaeral sympathectomy for the relief of pelvic pain, and mv adoption of the 
procccluro is due in largo measure to his innuence. For his valuable assi.stance I am 
cioeply inaeotxja. ' 
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five, flic dyKnicnoi'flica v;as of fiic I'lnicfioiial type, the pelvic orj^aiis being 
normal with the exception of one who had laren subjected fo a left sal- 
pingo-oophorectomy. Extensive endometrial transplanis in the cnldesac 
and on the posterior surface of the broad ligament were present in one 
patient, and in another, the small, acutely anteflexed uterus was retro- 
cessed. In this last patient, 1he uterus was suspended and the appendix 
removed; in the remainder, presaci-al sympathectomy was the only opera- 
tion performed. 

^AEth the exccjition of dribbling of urine in one patient for a few 
days after operation, the immediate convalescence differed in no respect 
from that of the ordinary laparotomy. As to the remote results, the 
menstrual rhythm has shown no alteration. In one the quantity and 
duration of the flow have increased slightly, and in another there has 
been a diminution. In none has there been impairment of bladder or 
rectal function. The results as regard.s relief of pain are summarized 
as follows; 

Case 1. — Patient aged twenty-four years, married, nullipara, operation Feb. loj 
19.^4. Pelvic organs norinul. Before operation, the patient had pelvic discomfort 
with attacks of severe colicky pain for eighteen days prior to and during the periods. 
Now pain is present only during the period and is .iust as severe as before operation. 

Case 2. — Patient aged twenty-three years, married, nullipara, operation May 17, 
1934. The patient had extenaivc endometrial transplants in the cnldesac and on the 
posterior surface of the broad ligaments. The uterus was retroverted and the 
ovaries were normal. The e.xtcnt of involvement and the history of great increase 
in severity of the dysmenorrhea during the year preceding the operation leave no 
doubt as to the part played by the lesion in the production of pain. The pain has 
been entirely relieved by presacral sympathectomy. 

Case 3. — Patient aged twenty year.s, single, operation June 29, 1934. Pelvic 
organs normal. No relief from dilatation of the cervi.x and Baldwin drain. Since 
presacral excision, only slight discomfort during the first few hours of the period. 

Ca.se 4.— Patient aged thirty-two years, married, nullipara, operation Sept. IS, 
1934. Uterus Small, acutely anteflexed, and retrocessed. Ovaries normal. Suspen- 
sion of uterus and appendectomy in addition to presacral sympathectomy. Pain 
entirely relieved. 

Case 5. — Patient aged twenty-two years, single, operation 0(;t. 30, 1934. Pelvic 
organs normal. Boot of mesocolon displaced to right, making exposure of nerve 
difllcult. Only slight relief of pain during the first two periods after operation. 
Since then pain has decreased so that now it is controlled by mild sedatives and 
patient is no longer incapacitated from work. 

Case 6. — Patient aged twenty years, married, nullipara, operation Nov. 14, 1934. 
Left salpingo-oophoreetomy had been performed a year previously with no relief. 
The right adnexa and uterus were normal. She now has a “heavy feeling in the 
abdomen” and slight pain during the first day of the flow. Menstrual and inter- 
menstrual backache persists. 

Case 7. — ^Patient aged twenty years, single, operation Nov. 27, 1934. Pelvic organs 
normal. Exposure of nerve complicated by displacement of mesocolon to the right. 
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Central, colicky dysmenorrhea has been entirely relieved by operation. During the 
four subsequent periods, she hud bilateral pelvic pain of moderate severity, and the 
last two periods have been practically painless. 

CONCLUSIONS 

1. This expericiiec, combined with tliat of others reported in the 
literature, justifies the l^elief that presacral sympathectomy has a place 
in the treatment of properly selected cases of functional dysmenorrhea, 
but its adoption is Avarranted only Avhen less radical measures liave 
failed. 

2. In organic dysmenorrhea, presacral sympathectomy may be used 
Avitli adAmntage to supplement opei'ations on the pehuc organs. 

3. Ordinarilj’-, the operation is not difficult, but conditions may be 
encountered rendering its performance not only tedious but also 
hazardous. 

4. The operation relicA-es pai'u in the majority of eases and does not 
interfere Avith meiAstruation, spontaAreous parturition, or motor control 
of the bladder and rectum. 
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During the last year Klaften has treated a large number of cervical erosions 
regardless of their etiology by means of inlravaginal applications of insulin. This 
treatment has yielded excellent results, lie obseived that it delayed men.struatioii 
between two and nine days but he never noted any symptoms of hyjioglyceinia fol- 
lowing the treatment. Even though there is some absorption of the insulin placed 
in the vagina, this form of therapy cannot be employed for diabetes. The gooil 
effects obtained in cases of cervical erosion are the result of loc.al action and not 
of the ub-sorbed insulin. Of course, one must be certain that the, area to be treated 
is not a carcinoma. 

Good results followed insulin application both in the form of a solution and as 
tablets. Both forms of therapy affected the ovaries as evidenced by the delavs in 
men.ct runt ion. Hypodermic injections of insulin act in the sumo w-.iy cm the ovaries 
but in !i muoh more i>ronounccd form. 


J. P. Gkeenhiei.. 



TI-IE PLACE OP COLPECTOMY IN THE TREATMENT OP 
UTERINE AND VAGINAL PROLAPSE 

Louis E. Phaneuf, M.D., Sc.D. (Hon.), Boston, Mass. 

T he term prolapse, when used in a general sense, denotes the descent 
of the uterus, bladder, urethra, rectum, and occasionally the culdesac 
of Douglas, through the vaginal introilus. When used in a limited sense, 
prolapse may refer to the extrusion of individual organs such as the 



Pig. n — Subtotal Colpectomy. The cervix is dilated, the uterine cavity is curetted, 
the cervix, if eroded or lacerated, is amputated and reconstructed by means of chromic 
catgut sutures. VOien dealing with a prolapsed cervical stump, this Is entirely re- 
moved and the edges of the vaginal wall are approximated with chromic catgut 
sutures. (LePort) 

Pig. 2. — Subtotal Colpectomy. Tlie prolapsed cervical stump has been removed and 
the vaginal wall approximated by chromic catgut sutures. A rectangle of vaginal 
mucosa on the anterior vaginal wall has been outlined and is in proce.ss of being 
resected. (L«Port) 


bladder or cystocele, the urethi’a or urethrocele, the rectum or rectocele, 
and the culdesac of Douglas or posterior vaginal enterocele. The term 
prolapse, in this paper, is used in its genei’al sense. 

While palliative measures such as pessaries and other mechanical 
measures may give relief in prolapse, surgery is the only curative method. 


544 
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Surgical procedures are divided into two general classes: (1) the com- 
bined operation consisting of repair or amputation of the cervix, anterior 
and posterior colporrhaphy, and perineorrhaphy, followed by an ab- 
dominal operation as shortening of the uterosacral ligaments, uterine 
suspension or fixation, or supraeendeal hysterectomy with fixation of the 
stump, etc. (2) The vaginal operations, such as the interposition opera- 
tion, vaginal hysterectomy with the interposition of the united broad liga- 
ments (Mayo technic), and the high vaginal fixation of the uterus which 
Curtis^ describes in his Textbook as the advancement operation, are three 
in common use although there are others. A proper repair of the pelvic 



Fig. 3. — Subtotal Colpectoniy, A rectangle of vaginal mucosa on the posterior 
vaginal vail has been outlined and is in process of being resected. The anterior and 
posterior rectangles .should be of uniform dimensions. The insert .shows the com- 
pleted dissection. (LeFort) 


floor is a complement to all the vaginal methods. George Gray Ward- 
lias emphasized the fact that a hemia of the culdesac of Douglas should 
be attended to by resecting the culdesac and approximating the utero- 
sacval ligaments while operating for a relaxed or lacerated perineum. 
The vaginal procedures which are relatively free from .shock and which 
give excellent results are selected by the majority of pelvic surgeon.s, 
especially when operating on older women. They are also responsible 
for increasing the operability in this group of cases as they may be 
performed with safety when one would hesitate to do a laparotomy. 




Fig. 4. — Subtotal Colpcctomy. The inferior, then tlie lateral edges of the denuded 
areas are approximated by means of cliromic c.atgut sutures. At the completion of 
this step of the operation, a superior and two lateral drainage canahs, lined with 
vaginal muco.sa, are formed. (IjcFort) 



Fig. 5. — Subtotal Colpectomy. The superior edges of the denuded areas are now 
approximated with chromic catgut .sutures. The prolapsed ma.ss is now reduced. The 
insert shows this pai-t of the operation completed. (LcFort) 
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While prolapse may he cured by the above mentioned methods, there 
is a group of women whose physical condition precludes the use of ex- 
tended procedures and another group suffering from total inversion of 



Fig. fi. — Subtotal Colpcctomy. Tlic porineuni is clcnuclocl exposing tlie levator ani 
nniscles and their covering fascia. The levators and their fascia are approximated by 
three chromic catgut .sutures. The vaginal edges are next united by similar sutures. 
(LoFort) 



r'lg. 7. — Sxibtotal Colpoctomy. Tlie external perineum is finished by .a subcuticular 
stitch of fine, chromic catgut, the end of which is hold by a lead .shoC The operation 
is completed. (LeFort) 

the vagina following supracervical or total liysterectomy who are not 
easily cured by the ordinaiy methods. It is in this group of patients 
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that colpectomy, subtotal or total, plays its most important role. The 
operation is simple and may be performed with success even on poor 
surgical risks. Local infiltration anestliesia may be used to advantage 
if there is a contraindication to general or spinal ane.sthesia. 

Leon LePorts in 1877, described his operation, which is a subtotal colpectomy in 
which a rectangular area is denuded on the anterior and posterior walls of tlie pro- 
lapsed mass and the edges of these raw areas united by properly placed chromic 
catgut sutures. At the completion of the operation the cervix and corpus uteri are 
situated high above the newly constructed barrier. A superior canal below the cervix 




Fig. 8. — Total Colpectomy. Traction is made on the ceiwix and a circular incision 
is made in the vaginal wall about 2 cm. below the urinary meatus. An anterior and 
a posterior longitudinal incision is, made in the median line, starting at the circular 
incision and ending a few centimeters from the cex'vix. The vaginal incisions must 
go through the entire thickness of the vaginal wall in order to find the line of 
cleavage between the bladder and the rectum and the vaginal wall. One side of the 
vagina is dissected free from its attachments. (Dujarier and Larget) 

Fig. 9. — Total Colpectomy. One-half of the vagina has been dissected and is now 
resected from the cervix. The other half of the vagina is treated In a like manner. 
Care should be taken to excise small fragments of vaginal musosa which might 
remain adherent to the denuded surface, (Pujarier and Larget) 


and two lateral canals are left for the pui-jmse of drainage. This operation has 
been enlarged upon by making the anterior and posterior rectangles wider than called 
for in the original procedui'O, thus increasing tlie tvidth of the su])porting column 
but narrowing the lateral drainage canals. Amputation of the cervix, when it is the 
seat of laceration, irritation, or erosion, is a necessity, and repair of the perineum, 
by approximating the levator muscles and their investing fascia in the middle lino, 
further adds to the support. 

Total colpectomy was devised by Dujarier and Larget and well described by Hart- 
mann.4. s In this case a circular vaginal incision is made slightly below the level 
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of the urinary meatus and another above tlic level of tlie cervix, the vaginal 'ivail 
is incised in the middle line, anteriorly and posteriorly, these incisions joining the 
lateral ones, the vaginal wa'll is then entirely removed in two halves, the cervix is 
amputated, and the cervical lips approximated by interrupted sutures of chromic 
catgut. Twelve strands of silkworm gut are tied in the central catgut stitch and 
form a drain from the uterine cavity when the operation is terminated. The bladder 
and rectum are united in superimposed layers by fine sutures of chromic catgut, 
rinally, the edges of the circular vaginal incision, below the urinary meatus, are 
united by interrupted sutures of No. 2 chromic catgut. The prolapsed mass is thus 




Fig. 10. — Toliil Colpectoniy. The two halves of tlie vasina have been removed. The 
cylinder, making tlio prolapse, is entirely denuded up to the cervix. The uteroveslcal 
ligament is cut and the bladder is separated from tlie uterus. The cervix is next 
split with a knife and the anterior and posterior lips are amputated in the order men- 
tioned. The cervical lips are united with three chromic catgut sutures. About twelve 
stiunds of silkworm gut are tied in the central stitcli, over the cervical canal, and 
act as >a drain. (Dujarier and Larget) 

Fig. 11. — ^Total Colpcctomy. The silkworm gut dr.ain is shown. The bladder and 
rectum are united with sutures of fine cliromic c.atgut, care being taken tliat the 
needle does not perforate those organs. Two or three planes of sutures are usually 
sulllclent to reduce the prolapsed mass. (Dujarier and Larget) 


reduced and the vagina completely closed around the silkworm-gut drain. The drain 
usually falls out on the tenth postoperative day. Tlie perineum is repaired ns after 
the subtotal colpcctomy or LeFort operation. Tlic majority of patients are treated 
by subtotal colpcctomy while total colpcctomy is reserved for extreme cases. In 
cither instance, a diagnostic curettage should be performed to rule out endometrial 
carcinoma before resorting to the intervention. 

Two objections lo colpcctomy have been expressed: (1) the inaccessi- 
bility of tlic ntcnis for treatment, should carcinoma develop at a later 
date; (2) the obliteration of the vaginal tnhe, precluding sexual rela- 
tions. It is a recognized fact that carcinoma seldom develops in an 
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atropliied ulcrus and, since co]])cetoniy is nsiniily do)io on women wJiose 
uteri iiave undergone senile }itro])liy, tlic possil)i]ity of tlie development 
of carcinoma is very slight. The protection against carcinoma is in- 
creased by amputating the cervix, thus removing that part of the uterus 
on wliich malignant disease more frequently oeeuns. When this opera- 
tion is performed on women who have had supracervical hysterectomies, 
removing tlie retained cervix as a preliminary step eliminates entirely 
the danger of carcinoma of the stump. The closure of the vagina in 



Fig. 12. — Total Colpectomy. The edge-s of the vaginal walls are approximated with 
.sutures of chromic catgut. The silkworm gut drain allows the escape of blood and 
serum and also allow.s the persi.stence of a small drainage canal, permitting the escape 
of uterine^secretions, should any form. (Dujarier and Larget) 

Although the original operation does not call for it, a perineorrhaphv may be added 
with considerable advantage. 


old patients sulfering from total prolapse of the uterus ofEei’s no serious 
objection, since the sexual life of these women is of no great importance. 
Except under very rare exceptions, colpectomy should not be employed 
in the younger group of women .still sexually active. 

Tlie technic of subtotal eolpeetom3' and of total colpectom.v, for the 
sake of cleaimess, is described by means of dravdngs and aecompanjnng 
legends. 
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X desire to present lierewitli inj^^ results in a series of twenty-five 
personal cases. 

Statistics 

COU'ECTOXIY 


Subtotal colpeetomy (Leb'ort), Enlarged 20 

Total colpeetomy (Dujarier and Larget) 5 


Total 


25 


SUBTOT.IL COLPECTO.MY 
LcFort operation 
AGE.S 

45 to 49 j’cars 
50 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 69 years 
70 to 74 years 


20 eases 


2 

2 

G 

2 

4 

4 


20 cases 


'nic youngest patient was 47 and the oldest 72 years of age. 


IKDICATIONS 

Procidentia 7 

Recurrent procidentia 3 

Nulliparous procidentia 2 

Inversion of vagina following abdominal 

supracervical hysterectomy 4 

Inversion of vagina following abdominal 

panhystercctomy 2 

Inversion of vagina with atrophied utcru.s 2 

Total 20 cases 


AimiTIOXAI. DIAGXO.SKS 

Posterior vaginal hernia (large) 4 

Calcified tnmor of right ovary ] 

Ut'cratiou of vagina 1 

Ulceration of cervix 4 

Ankylosis of both knees 1 

Total 11 cases 

OrEKATIOX 

LePort operation (enlarged) 20 

Amputation of cervix a 

Pcrincorrliajiliy 


la the case of otic woman, .sixty-.^ix yeans of ago, win; liad a nulliiiarous jirolupsc, 
the cervix was amputated, the UcFort ojicration was perfonned but the perineum 
was not repaired as it ga\c good support. 
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ANESTHESIA 

Local anesthesia 
Spinal anesthesia 
General anesthesia (ether) 


y 

5 

10 


Total 


20 cases 


RESULTS 

^Mortality 0 

Recurrences 2 

Satisfactory results 18 

Total 20 cases 


RECURRENCES 

2 recurrences in 20 cases, or 10 i)er cent. 

Case S. — A woman, sixtj'-five years of age, wlio iiad an enormous procidentia, 
an atrophied uterus, a large cystocele, a large rectocclc, and a large hernia of the 
culdesac of Douglas, was operated upon on December 7, 1027. As a result of the 
marked atrophy and poor blood supply' of tlie vaginal walls, low grade sepsis set in 
and the union of the flaps was poor. The cervix appeared at the vulva, after healing 
by second intention had taken place. On klarch 9, 1928, a laparotomy was performed. 
A calcified tumor of the right ovary, 7.5 by 7.5 cm. appro.vimatcly, was removed, 
together ndth the right tube, and the uterus was fixed to the anterior abdominal wall 
by three linen sutures. At the time of the last examination, the uterus was held 
against the anterior abdominal wall, there was no prolapse of the uterus, bladder, 
rectum, or culdesac of Douglas and the patient was getting along comfortably. 

Case 18. — ^A woman, sixty-one years of age, had a total inversion of the vagina 
following an abdominal panhysterectomy. She was operated upon on June 1, 1931, 
the LePort operation and a perineorrhaphy being performed. On .Tune 8, the vagina 
had to be packed because of secondary hemorrhage. On June 15, secondarj’ hemor- 
rhage recurred and the vagina was packed again. Healing took place by second 
intention but the result was only fair. 

Total Colpectomy 
5 Cases 

Ages — 57, 59, 62, 64, and 64 years 
INDICATIONS 

1. Procidentia, small atrophied uterus, marked ulceration of cervix, enormous pos- 
terior vaginal hernia. 

2. Inversion of vagina following abdominal supracervical hysterectomy, severe 
erosion of the cervix. 

3. Inversion of vagina following abdominal supracervical hysterectomy, five previous 
operations for prolapse. 

4. Procidentia, deep ulceration of the cervix. 

5. Inversion of vagina, large posterior vaginal hernia. 

OPERATION 

Tctal colpectomy 5 

Amputation of cervix 5 

Perineorrhaphy 5 
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ANESTHESIA 

Local anesthesia 
Spinal anesthesia 
General anesthesia (ether) 

COAirMCATlONS 

Case 5. — A feeble -woman, sixty-four years of age, hail a recurrent procidentia 
following -vaginal plastics and uterine suspension performed twenty-seven years 
previously; this was accompanied by total inversion of the vagina and a large pos- 
terior vaginal hernia. On March 17, 1930, a total colpectomy, amputation of the 
cervix and a perineorrhaphy wore performed under spinal anesthesia. Healing took 
l)lace satisfactorily and she was discharged with a good result. On Aug. C, 1930, 
she had a purulent discharge escaping from the central drainage tract. Under 
spinal anesthesia a sound was introduced in the sinus and, at a depth of about 
10 cm. an abscess was broken into with the escape of about 90 c.c. of thick green 
pus. The central canal was dUated and gently curetted; the material removed was 
examined histologically and reported as granulation tissue. The sinus was irrigated 
daily until clean, after wldch it readily healed. Examination several months after 
her discharge from the hospital showed a good result. 

RESUI^TS 

Mortality 
Eecurrenccs 
Satisfactory result 

CONCLUSIONS 

1. Colpeetoiny as devised by Leon LePort, in 1877, had been almost 
given nil for years. ]\Iorc recently, the operation has been revived and 
somewhat modified in technic. 

2. In old women colpectomy, subtotal (LePort) or total (Dujarier and 
Larget), gives excellent results without subjecting the patient to undue 
operative risks. 

3. Because of its benignancy and the simplicity of its pei’formance, 
colpectomy permits increasing the operative incidence in these women. 

4. Inversion of the vagina following supracervical or total hystercc- 
tomj^ may be easily cured by colpectomy. 

5. Colpectomy may be performed under local infiltration or spinal 
anesthesia when general anesthesia is contraindicated. 

6. A proper repair of the pelvic floor adds to the efficacy of the opera- 
tion. 

7. The end-results of twenty-five personal cases are reported. 
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ANiVLYSIS OF END-RESULTS OP LABOR IN PRIMIPARAS 
AFTER SPONTANEOUS VERSUS PROPTIYI.ACTIC 
METHODS OP DELIVERY 


Ai-ijert H. AldridgEj B.S., M.D., P.A.C.S., and PAUii Watson, A.B., 

M.D., New York, N. Y. 

(From IliG Ohstciric Service of the Woman’s Ilospital) 

E valuation of end-results of olistelrie i)ractice by tlie usual stand- 
ards, maternal and fetal moi’talily, and the incidence of pelvic in- 
fections 'which have caused elevation of temperature, fails to take into 
account many serious accidents and complieations of labor and delivery. 

It is a well recognized fact that mortality statistics, although posi- 
tive in themselves easily obtained, present a very incomplete picture 
of the handling of groups of obstetric patients. Furthermore, condi- 
tions such as the toxemias of pregnancy, bemori’hage, surgical shock, 
or severe birth injuries maj' leave a patient with less margin of safety, 
and more permanent discomfort and disability, thaii most pelvic in- 
fections which are justly regarded with so much concern. 

It is self-evident that our aim .should be to develop and apply methods 
which will not only reduce the incidence of mortality in mothers and 
babies, but will also prevent accidents, complications, and birth injuries 
which may either immediately be dangerous or productive of physical 
handicaps in after life. 

The Obstetrical Department at the Woman’s Ho.spital was opened in 
1917. Prom the beginning, members of the staff have delivered. an in- 
creasing percentage of patients by methods Avhich have since come to bo 
known as prophylactic. The impression has been that by these methods 
the incidence of birth injuries and eomi)licalions to both mothers and 
babies has been reduced. In view of all the discussion for and against 
such obstetric procedures, the time seemed opportune to make a com- 
parative study of end-results of labor and delivery, especially in eases 
delivered by spontaneous and pro])hylaetic methods. 

Cases used in the .study were 2,800 primiparas, delivered on our Avard 
service during the years 1920 to 1925, inclusive, and from 1930 to 1934, 
inclusive. Patients delwered in the earlier years Avere selected for com- 
parison Avith patients delivered more recently, because in those years a 
large percentage Avas alloAA^ed to delwer spontaneously. In the later 
years, 1930 through 1934, a higher pereentage of patients Avas delivered 
by prophylactic methods. Only primiparas Avcrc studied, for the obvious 
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reason that -whatever permanent birth injuries were found, foUo-wing 
delivery, could be directly attributed to the delivery. This gave an 
opportunity to make a more or less exact comparison of end-results after 
the various methods. 

It is of interest that over 95 iier cent of the patients in the series were 
delivered by hospital internes. The remaining 5 per cent were delivered 
by an attending surgeon, or an inteme under supendsion of an attend- 
ing surgeon. In other words, the study is of the end-results of a system 
of obstetric in-actice in a hospital service equipped for gmiecology and 
obstetrics. The actual work upon which the results are based has been 
almost entirelj’^ done by 88 hospital internes being trained in gynecology 
and obstetrics. 

Table I shows age distribution, in percentages, of the cases studied. 


Taple I. Age Disu-ributicn of 2,800 Primiparas 


AGE 

PER CENT 

Up to 20 

10 

20 to 2:j 

42 

25 to 30 

31 

30 to 35 

12 

35 to 40 

4 

Over 40 

1 


As cases were studied, they divided themselves naturally into six dis- 
tinct groups according to the methods of delivery employed: 

1. Spontaneou.'s 

2. Spontaneous after perineal incision 

3. Perineal incision and elective low Uirceps 

4. Operative 

5. Operative after perineal incision 

G. Patients delivered by the abdominal route 

Patients delivered by “elective low forceps” are those who would 
have delivered spontaneously if allowed to do so. All other forceps 
deliveries referred to later as “indicated forceps operations” were neces- 
sary for the protection of the mothei*, of the baby, or of both. 

]\ridlinc perineal ineision is now used almost routinely in the delivery 
of primiparas because: (1) It is easier to repair and is more likely to 
heal by primary union; (2) it avoids injury to the levator muscle. 

The disadvantage of the midline ineision is that if extension occurs, 
the anal sphincter and rectal mucosa may be injured. In this scries, 
extension partially through the sjdiineter occurred in 4.4 per cent and 
completely through the sphincter in 3.2 per cent. No case in the series 
had fecal incontinence as a re.sult of lo.s.s of sphincter control. One pa- 
tient had a small rectovaginal fistula. 




556 


AMERICAN JOURNAIj OP OBSTETRICS AND GYNECOLOGY 


The technic used in the closure of perineal wounds has been exactly 
like that described by Goff for secondary repair of lacerations of the 
pelvic floor and posterior vaginal wall. It will be noted that the perineal 
body is repaired by catgut sutures, which are entirely subcutaneous. We 
believe that througli and through nonabsorbable sutures, frequently 
used in the primary repair of perineal incisions or lacerations, predis- 
pose to infection and cause unnecessary discomfort. 

It is self-evident that the benefits, to be derived from elective low 
forceps, may be lost and unnecessaiy or irreparable damage may be 
done, unless the procedure is used under satisfactory conditions, and by 
an operator with sufficient ability and training to: (1) Make an exact 


END RESULTS OF LABOR AND DELIVERY IN NORMAL CASES 
AFTER SPONTANEOUS VERSUS PROPHYLACTIC METHODS OF DELIVERY 
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Chart 1. 


diagnosis of the presentation, position and level of the presenting part. 
(2) Apply forceps correctly, and deliver the baby with a minimum of 
trauma. 

We wish to emphasize the fact that elective forceps operations should 
not be done until, as Dr. Lee advises, “the head has come well down 
on to the pelvic floor, in complete anterior rotation, and has begun to 
part the levator ani pillars.” 

Physical findings noted in the follow-up were used as a basis for com- 
parison of end-results in patients delivered by the various methods. Ap- 
proximately 88 per cent of patients delivered were examined, at least 
once, six weeks after delivery by one or more attending surgeons who 
were specializing in gjmeeology as well as obstetrics. 

All cases showing laceration or definite relaxation of the pelvic floor 
or vaginal walls were considered abnormal. 
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A summary of the end-results of labor and delivery in 1,877 normal 
cases is shown in Chart 1. This group included only women with 
normal pelves who went into labor spontaneously at term, with a vertex 
presentation, an anterior position, or a posterior position with spontane- 
ous rotation. 

We note that: 

1. The incidence of fetal mortality and postpartum complications, in 
patients delivered by elective low forceps after perineal incision, was 
loAver than in spontaneous deliveries. 

2. Perineal incision, whenever used, strikingly reduced tlie incidence 
of cases, with permanent birth injuries. 

3. There was no maternal death in patients delivered spontaneously. 
One maternal death after eleetiA'C low forceps Avas the result of sepsis 
caused by retained placental tis.sue. 

The relatively high incidence of fetal and maternal deaths, postpartum 
complications, and patients Avith birth injuries AA'hich occurred in the 
194 patients delivered by indicated forceps after perineal incision as com- 
pai’ed with the 161 patients delivered hy forceps alone, can be explained 
by two facts as folloAvs : (1) In the group deliAmred by forceps alone, 65 
per cent had prolonged labors as compared Avith 87 per cent in the other 
group. (2) End-results Avere AAudoubtedly influenced by the type of for- 
ceps operation required to complete the deliA^eiy as noted in Table II. 
Prom this table it Avill be noted that nearly tAvice as many lAatients Avere 
delivered by midforceps after perineal incision as in the group delivered 
by forceps alone. 


Tabi.t; II. iSTonMAn Cares. Sumsiaky, ix Percentage, of the Various Tyfes or 
Operation Bequired in Patients Delivered by Indicated Forceps 



METHOD OF DELOTvRY 

TYPE OF FORCEPS 
OPER.ATION 

FORCEPS 

NO. OF PATIENTS 161 

FORCEPS AFTER PERINEAL 
INCISION 

NO. OF PATIENTS 194 

Low 

77 

CO 

INIid 

22 

39 

High 

1 

1 


The rclati\'ely Ioav incidence of fetal mortality, associated Avith de- 
livery by prophylactic Ioav forceps, is significant. It is fair to assume 
tliat any method of deliA-ery Avhich is attended by a Ioav incidence of 
fetal mortality, is also attended by a correspondingly Ioav incidence of 
babies AA-ith birth injuries Avhieh are not fatal. Unfortunately, the babies 
delivered in this scries could not be folloAvcd for a sufficient period of 
time to confirm this assumption. 

In Chart 2 is demonstrated to AA'hat extent and hoAv consistently peri- 
neal incision is a prophylactic measure in preventing pennanont vaginal 
birth injuries in various types of cases. 
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Normal cases, witli prolonged labor, were selected by the same stand- 
ards as those in Chart 1, but were studied separately to determine the 
effect of prolonged labor in the causation of vaginal injuries. 

In the prolonged group were included all normal cases in which labor 
had not terminated within twenty-four hours, or in which the second 
stage had exceeded two hours in duration. From this it is evident that 
the pressure of prolonged labor may in it.se]f be an important factor in 
the causation of permanent vaginal birth injuries. 

It also shows the end-results folloAving delivery at term of 227 Avomen 
Avith contracted pelves causing excessiA'c pressure during labor and a 


CASES WITH PERMANENT VAGINAL BIRTH INJURIES 
BY METHOD OF DELIVERY AMD TYPE OF CASE 
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Chart 2. 


definite increase in vaginal injuries as compared to end-results in eases 
Avith normal pehms. 

Although statistics are not recorded on this chart, the relationship of 
the size of the baby to the incidence of birth injuries Avas studied and 
showed convincing CAddenee that exce.ssive pressure from large babies 
Avas another definite factor in the causation of vaginal birth injuries. 

The incidence of ceiwical lacerations varied from 34 to 46 per cent in 
the Amrious types of cases and the uterus Avas found to be retroverted in 
from 16 to 25 per cent of the cases in the various groups studied. 

Of the 238 patients AAUth persistent occiput posterior position, 6 Avere 
delivered as occiput posterior, and in the remaining 232 patients, rota- 
tion Avas accomplished as folloAA'S: manual 55, Seanzoni 155, and Kiel- 
land 22. FolloAving rotation 5 babies Avere delivered spontaneously. Of 
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CASES WITH PERMANENT INJURIES TO PELVIC FLOOR. 
BY METHOD OF DELIVERY AND TYPE OF CASE 


D 
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CASES WITH PERMANENT INJURIES TO ANTERIOR VAGINAL WALL 
BY method of delivery AND TYPE OF CASE 
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Chart I 
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the 233 delivered by forceps, operations were classed as follows: low 60, 
mid 157, and high 16. The mimher of patients delivered as occiput 
posterior was too small to he recorded. 

The graphs shown in Chart 3 demonstrate in a rather striking way to 
what extent prophylactic methods of delivery prevent permanent in- 
juries to the pelvic floor in various types of cases. 

From Charts 4 and 5 it is evident that perineal incision greatly re- 
duces the incidence of permanent injuries to the anterior and posterior 
vaginal walls. These graphs indicate that the procedure is as effective 
in preventing injuries to the anterior wall as it is to the posterior wall. 
A comparison of the two indicates that in prolonged labor the percentage 


CASES WITH PERMANENT INJURIES TO POSTERIOR VAGINAL \WALL 
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Chart 5. 


of patients with injuries to the anterior wall increases more than does 
that of injuries to the posterior wall. 

The incidence of vaginal injuries in breech deliveries is shown in 
Chart 6 and indicates that perineal incision is a prophylactic measure in 
every tjTie of delivery. 

In this group are included 94 patients who presented as breech and 
28 patients .who were delivered by version and extraction. 

A comparison of physical findings, during the early days when a high 
percentage of patients was allowed to deliver spontaneously, with those of 
later days when a high percentage was delivered by prophylactic meth- 
ods, is not an entirely fair or accurate one, for in the early days certain 
injuries to the cervix and pelvic floor and permanent relaxations of the 
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vaginal Avails Averc considered ineA-itable and therefore Avithin noimal 
limits. We noAv consider injuries to the peh'ic floor and Vaginal Avails 
to be preventable in such a high percentage of cases, that they are 
recorded as definite birth injuries, ratlier than physiologic changes inci- 
dental to delivery. 

It is noAv our custom to discharge from our folloAv-up six Aveeks after 
delivery, patients free from birth injuries. Large numbers of patients 
kept under obsen-ation for long periods of time have convinced us that 
the result at six Aveeks so rarely changes, that it can be considered a 
final one. 
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Chart C. 


Patients with po.slpartum cervical iiijui-ies and erosions are treated 
with electrocoagulation, and such patients are kept under observation 
until healing is complete. Retroversion is treated with posture and in 
some patients with pessaries. We find that if the vaginal walls are not 
abnormally relaxed by delivery, pessaries large enough to give proper 
support are difficult to insert. Consequently, we have used fewer pes- 
saries since more patients have been delivered by elective methods. 

Table III is a summary of cases delivered by the abdominal route and 
results obtained. 

Of the 2,800 primijiaras selected for this study, 82 or 2.9 per cent 
were delivered by the abdominal route. In the ])ast few years, since the 
advantages and relative safety of low flap and extraperitoncal (Latzko) 
cesarean .section have been established, the classical operation is rarely 
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done, and tlie incidence of delivery by the abdominal route has increased 
to a point considerably higher than that shoivn in this series. 

In the interest of both mothers and babies, we now consider cesarean 
section the method of choice for the delivery of Avomen with obstructed 
labor from contracted pelvis, or cervical dystocia, and for those Avomen 
in Avhom delivery is complicated by placenta previa. It is also used in 
selected eases for the delivery of Avomen aa’Iio are the victims of arrested 
tuberculosis, cardiac disease, or toxemia of pregnancy. 


Table III. Deliveries by the Abdominal Route 



NUMBER 

TYPE 

i OF CESAREAN 

FETAL 

INDICATION 

OP 

CASES 

CLAS- 

SICAL 

LOAV 

FLAP 

LATZKO 

MOR- 

TALITY 

Contracted pelvis 

2C 

14 

11 

1 

- 

Toxemia of pregnancy 

15 

2 

mim 

- 

- 

Cervical dystocia 

15 

— 


4 

- 

Obstructed labor 

5 

1 

4 

— 

- 

Disproportion 

5 

— 

4 

1 

- 

Tuberculosis 

5 

1 

4 

— 

— 

Placenta previa 

4 

1 

3 

— 

1* 

Premature separation of placenta 

3 

— 

3 

- 

If 

Elderly priraiparas 

2 

1 

1 

- 

- 

Cardiac disease 

1 

_ 

1 

— 

* 

Full-term abdominal pregnancy 
(hysterectomy) 

1 

— 

1 — 

— 


Total 

82 

20 

1 55 

6 

1 2 


*Baby dead at term before operation. 

tBaby macerated at twenty-eight weeks' gestation. No maternal mortality. Oper- 
ations : Elective, 28 ; after trial labor, 54. 


Intelligent use of cesarean section demands careful study of patients 
in the antepartum period and expert handling and observation in the 
early hours of labor. With a proper understanding of acceptable indi- 
cations and a careful study of individual patients, Ave feel that of aU 
sections done, the incidence of electhm operations could be increased and 
that on the Avhole, the decision to deliAmr a patient by the abdominal 
route, after trial labor, might frequently and advantageously be made 
someAA'hat earlier. 

Furthermore, Ave are noAv convinced that in the hands of men Avell 
trained in gjuieeologj^ and obstetrics, cesarean section may be used as 
a method of delivery, in certain borderline cases, Avith sufficient safety 
to allow the Avelfare of the child to be considered. 

Table IV presents a summary of all postpartum complications. The 
incidence of sapremia is high OAA-ing to the fact that the diagnosis Avas 
not based entirely on an arbitrary level of temperature. We believe that 
a slight but continued rise of temperature above normal is often more 
significant than fever to a level sufficient to be classed as “infectious 
morbidity” by most prevailing standards. 

We believe that postpartum morbidity should mean more than post- 
partum infection. 
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A recently publislied study of postpartum complications at the 
■Woman’s Hospital showed that patients may have significant complica- 
tions without any elevation of temperature. Again, we wisli to emphasize 
the need for a logical uniform standard for the determination of puer- 
peral morbidity. Such a standard should be based on a consideration of 
aU symptoms and physical findings rather than on a single symptom, 
such as fever. 


TABM IV. SUMMABT OF POSTPARTUM COMPLICATIONS FOLLOWING VAGINAL 

Deliveries 


TTPE or COMPLICATION 

NUMBER OF CASES 

Sapremia 

565 

Faulty wound union, pchic floor 

210 

Mastitis, nonsuppurative 

110 

Urinary tract infections 

54 

Upper respiratory infections 

48 

Hemorrhage, 1° 

41 

Shock 

33 

Mastitis, suppurative 

18 

Hemorrhage, 2° 

16 

Fever, cause undetermined 

12 

Bronchitis 

11 

Pelvic infection 

10 

Thrombophlebitis 

6 

Pneumonia 

3 

Hemorrhage, 3® 

3 

l^Iiscellancous 

27 

Table V shows the incidence of fetal mortality and causes of death in 

premature and mature babies. There was 

a total of 2,824 (mature 2,617, 

premature 207) babies born. Of these babies, 150 (mature 94, prema- 
ture 56) were stillborn or died within the first two weeks of life. In 

estimating fetal mortality, Stander has 

recommended that all hahies 

weighing less than 1,500 gm. and that are less than 35 cm. in length 
be excluded. By this standard the total number of babies born would 
be 2,796 and the total number of fetal deaths would be 122, making the 
rale for fetal mortality 4.3 per cent or 43 deaths per 1,000. 

Table V. Fetal Mobtaiitt 

CAUSE or death 

NO. OF DEATHS 

Birth trauma 

54 

Cord 3 ircssurc 

14 

Toxemia of pregnancy 

11 

Malformation 

7 

Premature separation of placenta 

6 

Infections 

G 

Atelectasis 

;*> 

Sypliilis 

2 

Prematuritv 

1 

Cause undetermined 

IG 

Total 

122 

Total number of infants 

2,7 6 

Total number of fct.nl death.s 

122 

Percentage of fetal dc.nths 

4.3 
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Table VI is a summary of . all maternal deaths in the series. 

Two deaths occurred in patients who became septic following delivery. The first 
was in a woman •who* had had a severe hemorrhage from placenta previa before ad- 
mission. Tollowing vaginal delivery of a baby presenting as a breech she became 
septic and died suddenly of what was thought to be a pulmonary embolism on the 
tM’enty-fourth postpartum day. The other septic death occurred in a woman in 
whom, at time of delivery, a succenturiate placental lobe was accidentally left in 
the uterus. Tliis was removed on the thirteenth postpartum day on account of 
hemorrhage. The patient developed a nonhemolytic streptococcic bacteremia and 
died on the thirty-sixth postpartum day. 

Failure in recent years to reduce the incidence of maternal mortality 
continues to be a matter of great concern to obsteti-icians. In an ac- 
counting of the end-results of obstetric practice, perhaps attention has 
been too often focused on matenial and fetal mortality. Prevention of 
the serious complications, accidents, and birth in.iuries during labor and 
delivery, sCems the logical means for reducing mortality. Again we 
are faced with the importance of antepartum care and the necessity for 
as careful preparation of the patient for delivery as would be demanded 
for any major surgical operation. The delivery should then be conducted 
in accordance with established surgical principles for the prevention of 
trauma, hemorrhage, surgical shock, and infection. 


Table VI. Maternal DEAras in Pri.miparas 


AGE 

ANTEPARTUM 

OBSERVATION 

COJIPLICATION 

OF 

PREGNANCY 

GESTA- 1 
mON 
(WEEKS) 

CAUSE OF 
DEATH 

POSTPARTUM 

COMPLICATION 

33 

None 

Placenta previa 

37 

Pulmonary embo- 
lism* 

Secondary' anemia 

38 

None 

None 

■ 40 

Pulmonary embo- 
lism 

None, afebrile 

31 

Satisfactory 

None 

40 

Pulmonary embo- 
lism 

Furunculosis 

31 

Satisfactory 

Cardiac disease 

40 

Lobar pneumonia 

Lobar pneumonia 

29 

Satisfactory 

1 

1 

Toxemia 

40 

Bacteremia* 

Eetained placen- 
tal tissue (re- 
moved 13th 
p.p. day) 

37 

None 

Chronic nephri- 
tis 

28 

Uremia 

Uremia 

37 

None 

Chronic nephri- 
tis 

24 

Uremia (died un- 
delivered) 

1 


Total number of deliveries — vaginal 2,718 ; abdominal 82 ; total 2,800. 
Total number of deaths — 7 (0.25 per cent) or 2.5 deaths per 1,000 births. 
•Deaths from sepsi.s — 2 (0.071 per cent) or 0,71 deaths per 1,000 births. 


CONCLUSIONS 

1. The incidence of birth injuries to mothers and babies, and post- 
partum complications, were in direct proportion to the incidence of fac- 
tors, such as prolonged labor, abnormal pelves, faulty presentation, and 
large babies, wliich resulted in the application of increased pressure to 
the maternal soft parts and to the fetus during labor and delivery. 
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2. Elective low forceps after perineal incision can justly be regarded 
as a prophylactic procedui’e in patients Avho would deliver spontaneously 
if allowed to do so. 

3. Perineal incision when used in conjunction Avith any type of vaginal 
operative delivery consistently reduced the incidence of birth injuries 
and postpartum complications. 

4. Prophylactic methods of delivery should bo used by men trained 
both in obstetrics and gynecology in hospitals properly equipped to give 
obstetric care. 

5. Ideally, all women should have the protection of delhmry in hos- 
pitals under supervision of men trained in gynecology and obstetrics. 
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CLINICAL AND BACTERIOLOGIC OBSERVATIONS IN 
TRICHOMONAS VAGINITIS 

Edward Allex, M.D., Lloyd B. Jexsex, Ph.D., axd I. H. Wood, 

Chicago, 111. 

(From Rush Medical College and Frcsbyicrkin Hospital) 

D efinite proof is lacking as to Avhieh one of Die many organisms 
found in the vaginal secretions of Tilchomonas vaginitis is re- 
sponsible for this condition.’"'^ The mode of primary infection is also 
still in need of explanation. The numerous and vailed treatments which 
have been advised from time to time suggest that' none of them is 
si)ccific.''’'‘‘’ We have attempted in this study to correlate some of our 
clinical observations with bacteilologic data Avliich we liojie will be of in- 
terest in these problems. 

Sympioms . — It has been showai repeatedly that trichomonas may be 
present in the vaginal secretion for long jieriods of time without pro- 
ducing symidoms. It would seem, therefore, that sucli individuals must 
have either developed an immunity to the infection or that tlierc is 
lacking in the.se patients some additional element whicli ivould cause 
symptoms if prc.scnt. It has been suggested by various investigators 
that this additional factor is most probably a streptococcus.-’® Con- 
siderable. evidence has already been produced which indicates that 
swnhiotie union of a .streptococcus and Trichomonas vaginalis is neces- 
sary for the production of symptoms. 
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■When symptoms do occur tlicy are usually characterized hy an acute 
onset, often following conditions which result in lowered resistance. 
These low points in resistance may coincide with the menstrual period, 
respiratory infections, extreme fatigue, pregnancy, disturbances of the 
gastrointestinal tract, or sexual intercourse. 

It has not been our experience that patients afflicted with Trichomonas 
vaginitis always present the clinical picture as it is usually described. 
The usual symptoms of vulvar itching and burning caused by the 
irritating vaginal discharge are frequently less severe than the urinaiy 
disturbances. Frequency of urination, dysnria, nocturia, and even in- 
continence are often so pronounced that the vaginal source of the dis- 
ease may readily be overlooked. Our mistakes of diagnosis in this regard 
have been most frequent when the vaginal discharge was not profuse 
or when it retained its thick, mucoid or normal cheesy character. Several 
of our patients had been or were subjected to cystoscopy and pyelog- 
raphy before Trichomonas vaginitis was suspected. 

During the course of the disease about one-fourth of our patients de- 
veloped increased bleeding. This menorrhagia was often transitory and 
occasionally was associated with metrorrhagia. We do not believe that 
this increased blood loss can be ascribed alone to the unusual congestion 
in the pelvis. We are inclined to think that pelvic cellulitis secondary 
to Trichomonas vaginitis is a moi'e common oceuiTence than is generally 
supposed. It is not unreasonable to suggest that these associated viru- 
lent streptococci may ascend the genital tract of women almost as 
readily as the gonococcus. Five of our patients had been examined 
vaginally before the onset of the menorrhagia and their pelves found 
to be normal. FolloAving the appeaiunce of increased blood loss, exam- 
ination revealed palpable tender adnexal swellings. This inflammatory 
reaction was severe enough to cause an elevation of temperature, and in 
three of these patients a leucocytosis of 12,400, 17,600 and 20,200 de- 
veloped. Repeated examinations failed to reveal the gonococcus. Fuifher 
confirmatory evidence of the invasive tendencies of these streptococci 
was obtained by culturing material taken from two bartholinian abscesses. 
In both instances we were able to recover the same type of streptococcus 
as Avas found in cultures of the vaginal secretion. In an additional in- 
stance of acute bartholinitis, hoAveAmr, associated Avith Trichomonas 
Amginitis, Ave Avere unable to obtain any groAvth of bacteria.® 

The clinical picture of one of these patients was to us particularly interest- 
ing. For a period of about three years there had been present an increased dis- 
charge from the vagina. On several occasions during this time, usually follow- 
ing the menstrual period, an acute exacerbation of the vaginitis had occurred. 
In the course of the last acute attack the right Bartholin gland had become 
tender and swollen to the .size of a large English walnut. At the same time a 
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monarticular arthritis, involving the left -wrist, developed. The complement fixa- 
tion test was negative and repeated slide examinations of the vaginal secretions 
revealed Trichomonas vaginalis hut no gonococci. Drainage of the hartholinian 
swelling followed by treatment of the vaginitis led to a slow but constant im- 
provement in the pain and swelling of the wrist joint. Cataphoretic studies of 
the streptococci obtained from the Bartholin gland indicated that they were of 
the arthrotropic variety. 

A rather large percentage of these women liavc exhibited arthritic 
and nciiritic symjitoms in other regions of the liody. AYe shall attempt 
to indicate later in the discussion of the bacteriology that these focal 
infection syndromes may be due to associated bacteria of the strepto- 
coccus group. This evidence is further supported by the fact that some 
of these patients have been relieved of the joint and muscular symptoms 
by appropriate local or general treatment of the vaginitis. 

AYe have tried most of the accept ed methods of treatment with about 
the same average degree of success. Roughly, about 80 per cent of all 
of our patients have resiionded favorably and permanently to these 
various therapeutic measures. The remaining 20 per cent have had 
variable recurrent periods of infestation, some of them extending over 
a period of years. It is with this latter group that we have been pai- 
ticularly concerned and studies have been made along the following lines, 

Bacteriologic studies have been made of the streptococci found in the 
vagina of patients suffering with Trichomonas vaginitis. At the same 
time similar cultures were taken from the nasophar.^^lx. These cultures 
have been compared with cultures taken in the same manner from the 
vagina and nasopharynx of normal women. 

AA^'e have compared the cultures obtained from patients re.sponding 
readily to treatment with those in whom recurrences had occurred. 
AA^henever possible we have searched for trichomonas in the prostatie 
secretion of the husbands of the.se women. In each ease the culture of 
streptococcus obtained from the prostatic secretion has been comjiared 
with that i.solated from the vaginal .secretion of the wife. Attempts are 
being made to alleviate the condition by increasing the local and general 
resistance of these individuals. 

All of these cultures were grovm in tall columns of dextrose brain 
broth and on blood agar plates. The cultures were incubated for eighteen 
hours at 37° C. AA’lien colonics had been identified they were prepared 
for study in the cataphoretic cell. The apparatus used was a modified 
Nort hrop-Kunit z-Alndd assembly. 

Alauy invcstigatoi-s^’'’^ have demonstrated that bacteria carry elec- 
trical surface charges. AA'lien these bacteria arc suspended in distilled 
water and an electrical current is pa.sscd through the eatn])horctic cell, 
the organisms move toward the anode. On rovensal of the current, move- 
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ment occurs toward the changed position of tlie anode. The velocity of 
this migration seems to indicate specificity and, therefore, helps to iden- 
tify the organism. 

Graphs have been prepared to reprc.sent the curves of the electrical 
potential. These graphs indicate that the st rcptoeocci isolated from the 
vagina of all patients afflicted with Trichomonas vaginitis fall in the 
same general area of electrical charge. By this method no difference 
in the electrical potential of the bacteria isolated from tliosc patients 
responding readily to treatment and those exhibiting the recurrent and 
resistant infections could be determined. To us this fact seems to in- 
dicate that the difference between the transitory and resistant infection 
is more probably one of lowered re.sistancc or reinfection of the host. 
These strains of streptococci were of the gi’cen-pinducing type. Espe- 
cially in those patients complaining of .ioint and muscular .symptoms 
eataphoretic examination of the cultures identified them as belonging 
to the group of arthrotropic or neurotropic streptococci.^^ 

Streptococci cultured from a few nonnal vaginal secretions did not 
have the same electrical potential grouping as those from the vagina of 
affected cases. The cultures obtained from the nasopharynx of all 
patients have a distinctly different electrical potential gi’ouping than 
those grown from normal or infected vaginal secretions. However, in one 
patient a strain was recovered from the substance of a tonsil after its 
removal which corresponded potentially with the strain isolated from 
the discharge caused by her Trichomonas vaginitis. Similar results were 
obtained in another patient wfiierc the material was secured from an in- 
fected tooth and compared with the bacteria from the infected vaginal 
secretion.^'* 

The bacteria grown from the tooth and tonsiUar tissue were injected 
into the blood stream of a rabbit. A suggestive localization in the cervix 
was noted. We have not been able, however, to infect the vagina of the 
rabbit with trichomonas either in its normal state or following intra- 
venous inoculation -with the specific strain of streptococci obtained from 
the infected human vagina.’'^"’*' We hope to investigate this possibility 
more thoroughly. 

The most evident and logical source of reinfection should, of course, 
be sexual intercourse. Recently Dr. Norris J. Heekel has been co- 
operating with us in the prostatie examination of the husbands of 
patients having Trichomonas vaginitis. We have recovered trichomonas 
from the prostatic secretion in six of the husbands and in seven others 
have found evidence of a chronic prostatitis. The prostatie fluid has 
been cultured at the same time cultures were taken from the vagina of 
the vdfe. Streptococci of the same electrical potential have been oh- 
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tained in the nonspecific prostatitis withoiit the trichomonas as in the 
secretion containing the llagellatcs. The graplis of the elccti’ical poten- 
tials of the organisms from the prostatic secretions reveal that they are 
organisms similar to those- found -in the vagina. This finding has oc- 
curred with such regularity and under such suggestive conditions that 
we feel that both Trichomonas prostatitis and Trichomonas vaginitis may 
well he added to the list of venereal diseases.-""'-^ Only three husbands 
in whom we were able to culture the prostatic secretion failed to reveal 
either the trichomonas or streptococci. The trichomonas disappear 
rapidly from the pro.state with massage or by the application of heat. 
Tlie streptococcal residue, however, is more resistant to treatment. Dr. 
Heclcel lias recently re]iortod“^ some veiy encouraging results in the 
treatment of the more acute forms of streptococcal prostatitis, and he 
expects to extend his work to include these chronic forms. Constant 
transfer of these streptococci from host to host may very well increase 
the vnnilence of the organism. Constant transfer of these virulent organ- 
isms may institute the initial vaginitis and the trichomonas may well be 
the secondary invaders. 

An instructive case liistory may best illustrate the points under discussion. 
This patient had been treated for a period of several months durinp which time 
there were three recurrences. Following one of these i)oriods of treatment tho 
patient left for a six months’ vacation. During her absence she was entirely free 
front symptoms. Seven days after her return she came to tho ofiicc complaining 
of an acute return of the tj-pical symptoms. Five days later tho husband ap- 
peared eomplaining of dysuria and a slight urethral discharge. The prostatic and 
vaginal fluids contained swarms of trichomonas and on culture many streptococci 
of the same electrical potential were found. 

Resistance of the host is always the most important factor in combat- 
ing infection. The relatively good results of so many types of 'dilferent 
treatments Avhieh have lieen suggested for Trichomonas vaginitis leave 
one witli the impression that their general efficacy depends upon raising 
tlie local resistance of the vagina rather tlian the bactericidal properties 
of therapeutic agents employed. 

We. have attempted to raise the general as well as local i-osistancc. 
Re.st, both physical and sexual, ha.s been suggested. Adequate vitamin 
intake, has been maintained. Prompt treatment of respiratory and 
gastroinli'siiiial difiienltie.s lia.s been in.sliluted. 

Following the snggo.stive results reported in arthritis, neuritis, and 
gonorrhea by the use of vaccines and filtrati's,"'"-' we have begun to 
inject intracutancously into thc.se patients luejiarations obtained from 
their individual growths of bacteria. As yet oidy suggestive results have 
heoo olitained. Wc expect to report them more fully at a later date. 
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HYPOTHYROIDISM AS A PROBLEM IN WOMEN 
A Basal Metabolism Study of 600 Cases 
Carl Henry Davis, M.D., Milwaukee, Wis. 

A bnormal development of the thyroid gland, so frequently observed 
L. in the so-called goiter areas, presents many interesting medical 
problems. Foi’ centuries phy.sicians have recognized that th 3 "roid hyper- 
trophj'^ in women maj’^ occur as a congenital defect, or begin at puberty 
or during pregnancy. In Chai’pentier’s Cyclopedia of Ohsteirics and 
Gynecology, the American edition of ndiich was published in 1887, there 
is a two-page discussion of goiter and its influence on pregnanejL Under 
treatment the writer of the article saj^s: “As goiter is generally 
benign during pregnancj’-, we should resort to general measures and 
internal medication. Forbid the patient to nurse and give iodine.” 

Those of us living in goiter areas foi*merly accepted a moderate hj^per- « 
trophy of the thyroid as an incident of pregnancy, and until Marine, 
in 1917, urged the use of iodine as a preventive measure, most of us 
who treat women patients gave the thyroid very little thought. Follow- 
ing Marine’s advice, in 1920, I began administering iodine in some form 
to every obstetric patient who showed any hj’^pertrophy of the thyroid. 
Later it was appreciated that all women living in goiter areas need the 
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iodine as a protective measure, and every pregnant woman under my 
care was advised to take it throughout the period of pregnancy. A re- 
view of my experience during the first years of this practice indicated 
that it was a mistake to stop the iodine following delivery, and since 
1926 when my fii-st paper on ‘^Thyroid Hypertrophy and Pregnancy” 
was puhlished, all patients have been advised to continue a reduced dose 
of iodine indefinitely. During the first years when the iodine was dis- 
continued at delivery, ten patients in a total of 500 delivered returned 
with cla.ssic symptoms of toxic goiter within a jmar. Since having all 
patients continue the use of iodine, over 1,000 women have been carried 
througli pregnancy and tlie puci'poi ium, and to date not one has returned 
to me witli evidence of toxic goiter. However, not all of them have been 
under periodic observation, and it is possible that such a condition may 
have been diagnosed elsewhere. Furthermore, not a single congenital 
hypertrophy of the thyroid has been observed sinee I have been giving 
iodine to all pregnant patients. It is evident that the prophylactic 
administration of iodine to pregnant women is effective in preventing 
hypertrophy of the thyroid of both mothei’ and fetus. But Will the 
iodine insure a normal development of the thyroid in the fetus of a 
woman who has hypothyroidism? 

The problems associated with underfunction of the thyi-oid gland were, 
for many years, overshadowed by hypertrophy of the thyroid and thyro- 
toxicosis. Gradually it was appreciated that cretinism is not rare in 
America and that many women have varying degrees of hypothyroidism. 
DeQuervain, who has had an unusual opportunity to study cretinism, 
observes that cretins may be divided into two groups: (1) cretins with 
goiter, and (2) cretinoid dwarfs without goiter, but with an atrophic 
thyroid gland. He also furnishes evidence obtained bj' operation that 
the so-called infantile myxedema, a condition of dysfunction of the 
thyroid which may be noted first at. school age, results from an absence 
of normal thyroid tissue, in hi.s case there being only a .small amount 
of acee.ssory (sublingual) thyroid tissue whicli was not veiy active. The 
evidence available makes it appear doubtful if the mere administration 
of iodine, to a pregnant woman with u fair degree of hypothyroidism will 
be sufficient to insure a normal development of the thyroid in the fetus. 
IMauy years must elapse before the clinical experiment with iodine, 
which is being conducted in Switzerland, will permit an answer to this 
important (luc-sfion. For the present it will be safer to assume that 
the hyiiothyroid woman who becomes pregnant should have thjwoid 
medication as well as iodine. 

However one may approach the thyroid problem, it becomes evident 
that control is best accompli.shcd through prenatal care. Thus the real 
prophylaxis reverts to the physicians who arc responsible for the care 
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of prcgnani, women, l^oQmn'vain is convinced tJiat the harmful changes 
which may result from improper development of the thj^roid are evident 
by the seventh month of pregnancy, henee, administration of iodine and, 
when indicated, desiccated thyroid should be stalled as early as pos- 
sible. There is some evidence to suggest that the definitely hypothyi’oid 
group should have this medication before the onset of pregnancy. But 
how are we to tell which women are in the hypothyroid group? 

Myxedema, when well developed, should be i-ecognized without diffi- 
culty, but most patients with moderate degi-cos of hypothyroidism do not 
show definite evidence of thickened skin or fiuid retention. However, a 
considerable number have more or less constantly a slow pulse and a 
subnormal temperature. It has been our observation that practically 
all individuals who have the slow pulse and subnormal temperature have 
a low basal metabolism rate. While this is the best clinical indication 
that the patient may have a hypothyroidism, thei'e is another group of 
women who may have an elevated pulse and a noimal temperature, yet 
have a low basal metabolism rate and show marked improvement in their 
physical condition following the judicious administration of desiccated 
thyroid. If there is no clinical finding which vdll enable us to select all 
of the hjTTothjToid patients, are we not justified in using metabolism 
deteiminations routinely in our examination of women patients? 

Preliminary to starting the routine basal metabolism rate in examina- 
tion of women patients, we made a sm’vey of the findings on all females 
tested in the laboratory at Columbia Hospital, Milwaulcee, for a ten-year 
period ending Dec. 31, 1931. There were 1,205 women or girls who had 
one or more basal metabolism rate determinations vdtli the following 
results : 
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K^aliziiifr that a hospital jivoiip wonld include a considerable nuniber 
of patients who had been sent there witli definite symptoms of toxic 
croiter tlic ones whom I had referred to the laboratory for basal metab- 
olism rate determinations were analyzed with the following results;^ In, 
a total of 112 females with one or more cheeks there were 34 or 19. 
per cent with a basal metabolism rate above pins ten; a total of 91 or 52.9 
per cent within the normal plus or minus ten, and 47 or 2/. 3 per cent 
below minus ten. The results of this analysis indicated that a coipidcr- 
able proportion of the women and girls living in Mihvankee and vicinity 
show abnormal basal metaliolic determinations, and I concluded that 
routine detenninalions on a considerable seines of patients coming to me 
for examination were .iustified. In an effort to avoid the criticism that 
this was adding unnecessary cxj)ense to the patient, the necessary labora- 
tory efjuipment ivas secured, a competent technician employed, and a 
routine basal metabolism rate and complete blood count added to my 
regular general examination without making any additional charge to 
die patient, the former minimum being maintained. Only after need for 
repeated examinations had been demonstrated in any case was the cost 
of the subsccjuent determinations charged to tlie patient. The complete 
blood counts were of definite value, but it has not been possible to observe 
any relation between the blood count and the basal metabolism rate. . Tlie 
rc.sults obtained from routine basal metabolism rate determinations on a 
consecutive series of 600 females, some of whom have had a large number 
of tests, arc shomi in the following table : . , . . , 
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A .series of 300 pregnant women are included in the above analysis. 
They wmc grouped separately, and it was found that 38 per cent had 
readings above plus ten, 49 per cent within the normal i>lus or minus 
ten range, and 33 per cent w’cre below minus ten. It will be noted 
that this pregnant gi'oup average vciw closely with the 172 patients 
whom 1 had tested at Columbia Hospital during the ten-year period. 

The data pre.sonted indicate that a lew ha.'^al metabolism rate is rela- 
tively common for women living in ^lihvaukce and vicinity. It is diffi- 
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cult to determine the percentage of the women with low rates who 
actually have a hypotiiyroid condition. The clinical test with the ad- 
ministration of desiccated thyroid is the only method which can be 
accepted at present, and it is difficult to keep patients under observation 
for long periods of t.imc unless they are considerably upset from their 
varied symptoms. Nearly all of the women and girls with rates below 
minus ten were tested with small doses of desiccated thyroid, and with 
few exceptions they reported improvement in their general physical 
conditions and gradual correction of a wide variety of sj^mptoms. A 
number of those with rates between minus 10 and 15 were found to 
• have a perfectly normal rate after using 100 tablets (% gr. U. S. P.), and 
as their symptoms were relieved, the medication was discontinued with 
the instruction that they should I’etum for another basal metabolism 
rate if further .symptoms ^vore noted. A few of these women who have 
been recheeked were found to have normal rates. On the other hand, 
it was observed that a goodly number of women showed a lower rate 
after their nervous condition became stabilized through the use of 
thyroid. 

Interpretation of the liasal metabolism i-ate, like other laboratory tests, 
may be difficult, except in cases where it confirms clinical findings or 
fimiishcs a clew to the tliyroid as a factor in the cause of certain sj^mp- 
toms. It is generally recognized that an increased rate is not definite 
evidence of hyperthyroidism. A decreased rate is a more reliable evi- 
dence of thyroid deficiency, but it must always be remembered that this 
may be a temporary condition secondary to an infection or other cause, 
and that the thyroid function may be normal when the cause is re- 
moved. For this reason thyroid medication should be carefully con- 
trolled, even in patients who have evidence of myxedema. 

The clinical results obtained following the administration of desiccated 
thyroid are more spectacular than those noted from most endocrine 
products. The numbers of patients treated by me do not justify con- 
clusions, but I have found striking evidences of gynecologic problems 
in women with a low basal metabolism rate. These include uterine 
hemorrhage, sterility, repeated abortion, and premature labor. Hughes 
(1934) suggested that miscarriage and malformed babies may be more 
common in women who have a Ioav basal metabolism rate. Four of 
the 100 pregnant women included in this study aborted, but only one 
was in the lower than minus 10 group with minus 14, two were within 
the normal limits, and one had a rate of plus 15. While this does not 
indicate any relation between basal metabolism rate and the abortion, 
during the past ten years I have had several patients with a low basal 
metabolism rate and had a history of repeated abortions who were able 
to go through a pregnancy after using thyroid medication. I have 
observed two women each of whom has delivered two congenitally de- 
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fective babies, and the only abnormal finding in eacb instance was a low 
basal metaliolism rale. However, even tlioiigb they should have normal 
infants after tliyroid medication, we could not prove that the tliju’oid had 
made it possible. 

A review of the symptoms and physical findings noted on the liistories 
of our 306 patients who had a low basal metabolism rate shows that 
they have a feeling of fatigue or wealmess and drowiness in the majority 
of cases. In varying degrees they had all of the symptoms noted by 
Carey (1933) in the group studied in Minneapolis, namely, fatigue, 
weakness, drowsiness, generalized pains, joint pains, constipation, 
neiwousness (depression, apprehension), menstrual disturbances, sterility, 
frerpient miscarriages, overweight, dry skin, and falling out of hair (oc- 
casional). As previously stated, it is evident that women who have a 
dry skin, subnormal temperature, and slow pulse praetically always have 
a low basal metabolism rate. Very often those who complain of weak- 
ness and drowsiness or excessive fatigue without any physical findings 
suggestive of hypothju’oidism have a lov/ rate temporarily, but return 
to normal' after using thyroid medication for some weeks, and there- 
after may continue normal for long periods. It is not possible at present 
to predict the future for this latter group, although one may suspect 
that as they grow older a considerable number will show’ other evidence 
of hypothyroidism. 

A comparison of the percentages obtained in this study with earlier 
obsciwations on pregnant women reported by me in 1926 suggests that 
there is a marked increase in the number of IMilwaukee w’omen w’ho have 
a low basal metabolism rate. A reduction is also noted in the frequency 
of hyperthyroidism. Several explanations might be suggested, but they 
ai'c all hypothetical. Each generation living in a goiter area may be 
expected to show’ more evidence of deficiency unless careful prophylactic 
measures are instituted. The more general use of iodized salt or iodine 
in other form apparently has reduced the incidence of thyroid hj’per- 
trophy and toxic goiter in this area. It is possible that more individuals 
with deficient thyroids arc now’ passing over to a state of clinical hypo- 
tlnu’oidism without first showing evidence of thyrotoxicosis. Certainly 
this study of 600 women and girls indicates that a low basal metabolism 
rate is a common condition in the lililwaukcc area and justifies including 
this test in all general examinations. If one-third of all pregnant 
women in this area do have a low rate, it is evident that a considerable 
group of infants may show thyroid deficiency w’ithin a few’ years after 
birth unless the mothoi-s use thyroid medication during pregnancy. It 
must l)c admitted that wo have no definite proof at present that the use 
of do.siocated thyroid and iodine will enable the woman w’ith a thjnroid 
deficiency to deliver an infant who will have a normal gland, but this 
medication .shonkl increase the percentage of normal infants. Our 
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present loiowledge of the thyroid problem indicates that it must be 
corrected through adequate medication previous to pregnancy and during 
the early developmental intrauterine life of the fetus. Therefore, it is 
evident that prevention of thyroid disease is dependent upon measures 
which must be instituted by tlie physicians wlio cai’e for women during 
pregnancy. 

There is considerable difference of opinion regarding the amount of 
iodine which should be administered as well as the best means for supply- 
ing it. DeQuervain, in 1932, wrote as follows; “The iodized salt dis- 
pensed in SAvntzerland contains so much iodine that its daily use adds 
0.5 mg. to the amounts otherwise supplied. This prophylaxis proves 
efficacious, and is entirely harmless. Occasional untoward reactions are 
of a transitory nature. But the conclusions drami from this nation- 
Avide experiment, which is the Swiss iodine prophylaxis, will not be final 
before a generation treated systematically from mother’s womb to the 
twentieth year of life is subjected, to an equally systematic medical con- 
trol, which will be in about twenty years.” He believes that the dose 
of iodine used in America (2 mg. per day or more) would be dangerous 
in a region where goiter is endemic, but suggests that larger doses may 
be used for intrauterine prophylaxis and during childhood. It has been 
my practice to administer five minims of the syinp of hydriodic acid 
every other day during in-egnaney, or if preferred, an iodostarine tablet 
three times per week. Following deliveiy the patient is advised to 
use iodized salt, and to continue to take the sjmup of hydiiodic acid 
or iodostarine each Sunday. As previously stated, over 1,000 patients 
have been delivered since starting this plan, and not one has returned 
"with any evidence of hjqperthyroidism. 

If a patient has a low basal metabolism rate, I am accustomed to 
start noth a small dose of desiccated thyroid, varying the amount nuth 
the basal metabolisrh rate, and to increase or decrease the dose according 
to the subsequent determinations. In every case the smallest dose which 
will carry the patient is employed. As the dose of thyroid preparations 
varies, it is important that patients be continued on the product of a 
siiigle manufacturer. To insure fresh tablets of a uniform material, I 
have discontinued writing prescriirtions for thyroid, and now dispense 
the tablets just as is done with other gland products which must be 
administered with the hypodermic. The administration of desiccated 
thyroid when cheeked ndth basal metabolism rate determinations should 
be free from danger. 

42.5 East Wisconsin Avenge 



TOXEj\nA OF PREGNANCY 

J. R. Goodall, M.D., MoNa?RE..\JL, Canada 
(Fro7n the Ohstetric Service of the Eoyal Victoria Hospital) 

T here is but one toxemia during the second and third trimesters 
of pregnancy. Its clinical manifestations, however, are very numer- 
ous; this variety of symptoms is constitutional, therefore dependent up- 
on the individual, and more particularly upon which one of the various 
systems bears the brunt of the attach, and develops the high lights of the 
clinical picture. 

All toxemic cases can be placed in two great categories, the acute and 
the chronic. These will be elaborated fully. It may be stated here for 
emphasis, for fiirllier emphasis later, that what the acute ease is in 
symptomatology, the clu'onic is not; and that in their destructive proc- 
esses these two differ as greatly as do acute pneumonic infections from 
chronic infective infiltrations; in fact, the parallel is perfect in most 
of the particulars. 

Acute cases of toxemia have been greatly reduced by the obseiwations 
of antenatal clinics. But per centra, the chronic cases have not fallen 
in their incidence, and outnumber the acute cases about fifty to one. 
Next to finding a specific for toxemia, it must be our chief clinical en- 
deavor to detect the early “larvaP' stages of the disease. These ‘are 
usually amenable to treatment. Every mutation of the internal milieu 
is an accommodation. As a consequence, acute intoxications are danger- 
ous in proportion to their acuteness, because the bodj”^ cells and their 
specific functions cannot accommodate themselves to their new environ- 
ment. Time, and time only, is necessary to permit mutation for ac- 
commodation to lahe place. Hence the relative paucity of eclamptic 
seizures in chronic cases, and the more prolonged the toxemia, without 
acute exacerbations, the less is the danger of a cataclysmic discharge. 

Blood changes, as elicited by chemical analysis, are the result and not 
the cause of the toxemia, and are of veiy little help in the differentiation 
of those patient.s who will become chronic nephritics from those in whom 
there will be no residual diminution of renal capacity. 'When retention 
products ai’c chemically recognizable in the blood, the cases arc usuallj’^ 
easily recognizable clinically as having passed from the stage of 
’‘nephrosis” to that of “nephritis.” 

There are great differences in susceptibility to eclampsia and toxemia, 
in the age and temperament of patients; and familial factors play an 
imjmrtant part. 
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Our vision as regards the effects of toxemia upon the mother and off- 
spring is too restricted. This is a plea for a long vision study, par- 
ticularly the study of the child hom of a toxic mother, as to its subse- 
quent development to adolescence and maturity. The views of pediatrists 
differ very widely upon this subject. 

Last, this paper will deal in a very cursory way with placental 
pathology in relation Lo toxemia. Toxemia and its appended placental 
pathology’’ is the subject of an cxhau.stive study which will appear .shortly. 
This paper is a very brief abstract of this monograph. Placental 
pathology is almost a virgin field and the placenta at term is a veritable 
museum of abnormal processes. Tliese changes are facts, indisputable, 
irrefutable; their interpretation into clinical causes is, as yet, chiefly 
by inference. 

CHARACTER.S OF TOXEMIA 

Though there is but one toxemia of the late trimc.sters, one finds that 
the cases have many clinical manifestations and manifestly, therefore, 
the proteaneity of tlie clinical symptomatology must reside within the 
patient and be constitutional in origin. The elinical picture will de- 
pend upon the patient’s system that shows the least accommodation 
to the new toxic environment. The determination of the affected system 
will depend upon individual instabilities, or low reserve, or specificity in 
elimination of the poison, or a combination of two or more of these fac- 
tors. One can readily see how' each of these may operate to the detriment 
of. the patient. An unstable nervous or vascular system will show that 
instabilitj'-, under the stress of change, incident to a toxic state ; the for- 
mer, in a predisposition to nervous symptoms, and an ea.sy accession to 
eclampsia; in the latter, to vascular extravasations in the form of edemas, 
local or general, and hemorrhagic states. Then again, should a large 
number of kidney tubules and glomeruli have suffered from some ante- 
cedent disease and renal reserve consequently be lowered, one can readily 
understand the establishment of a renal block under the stress of elimi- 
nating either a foreign product or a concentrate. 

CLINICAL TYPES OF TOXEJIIA 

Clinically cases may be divided into acute and chronic. This sub- 
division, though arbitrary, is extremely useful. It is arbitrary because 
there are intermediate cases which are neither acute nor chronic; and 
useful, because the acute and the chronic differ so fundamentally, not 
only in symptomatology, but also in sequelae, and destimctiveness of 
function, that acute and chronic cases stand to each other in nature of 

a contrast. 

The acute case, like acute lobar pneumonia or any other acute infec- 
tive invasion, is quickly over, leaving usually a minimal unrecognizable 
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loss of function after recovery and a reserve capacity that seems, to 
our imperfect methods of examination, to he unimpaired. But contrast 
the destructive effect of a chronic lung or other organ infection, its 
fibrosis, its incidence to the tissue’s endeavor to circumscribe the infec- 
tion, and contrast the consequent loss of functional' capacity. The 
parallel, in this respect, between the acute and chronic toxemias of preg- 
nancy, on the one hand, and that of similar states of infection, is perfect 
in almost every detail. On the one hand, toxemias, if they do not destroy 
the patient by virtue of their acuteness, may not impair the patient’s 
powers of procreation in the slightest degree. This is such a common ob- 
servation that it requires no further elaboration. On the other hand, 
chronic cases, by virtue of their duration and low intensity, permit a 
certain corporeal adjustment, an accommodation of cell function to a 
new internal environment, but function nevertheless, under these new 
circumstances, means cell stress and that, if prolonged, spells permanent 
exhaustion and lack of power of recuperation. That state causes decom- 
pensation, and therefore rccognizaUc pathology, as distinguished from 
unrecognized pathology, w'hich is not apparent because the cells have not 
fully lost their compensation, and are still operating within their re- 
seiwe limits. A problem at once presents itself. The popular sub- 
division of diseases into functional and organic still holds sway, but it 
has grown very threadbare. The wider science opens the doors into 
medical dark chambers, the more restricted becomes the number of func- 
tional diseases. It is a term used to cover our lack of Imowledge. 
Rather let us realize that functional and organic changes are always 
synchronous, and that the former are the out-ssurd and clinical signs of 
an inward and organic lack of accommodation to a new environment. 
Every physical, every chemical change in the human body is an attempt 
at accommodation and where that accommodation fails, there we have 
the initiation of the steps that can lead only to extinction of the in- 
dividual or race. 

But just as acute cases leave a minimum of sequelae as contrasted with 
chronic cases, so arc acute cases dangerous by virtue of the suddenness 
of the changes to whicli the body has to confom or it must inemtably 
succumb. So that acute toxemias, like acute infections, are short lived, 
intcn.so, startling in symptomatology, often destructive of the individual 
by toxicity, but not destructive of separate systems. Chronic cases, on 
the otlier hand, are seldom destructive of the individual by their toxicity, 
but by .s-y.s(cm cliangcs and consequent progressive perverted metabolic 
function. The destructive properties of the chronic cases can be 
measured by the equation, intensity multiplied by ehronicity on the one 
side, and individual reserve on the other. 

Acute ca.ses fall readily into four clinical groups: (1) Renal, (2) 
hepatic, (3) extravasatory, and (4) neural. These subdivisions 'have 
been fully dealt with in my previous papers and require no further 
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elaboration except that their relative incidence is approximately as fol- 
lows : 20 renal types to 2 liepatie to 10 extravashtory to 1 nein-al. The 
prognosis fortunately is inversely as their incidence. That is, the neural 
type claims the highest mortality rate, the hepatic next, the hemorrhagic 
follows, and the renal has the lowest mortality. 

BLOOD CHEJILSTItY 

The work of studying 300 eases, where blood chemistry was done at 
least once, or several times during the height of the disease, has proved 
most enlightening. The variation in blood contents has almost in- 
variably been within normal limits. When, on the other hand, there 
were evidences of retention in the blood, the eases could usually easily be 
diagnosed clinically as having passed from a nephrosis to a nephritis. 
The transition is usually slow and insidious and may not be apparent 
except nnder stress. Moreover, it is worthy of our attention that reten- 
tion products in the blood must not be taken at face value. They are 
estimable only when taken in conjunction with the patient's history and 
present condition. The importance of this cannot be overstressed. 

There is now in the hospital a woman, sixty-eight years of age. Twenty years 
ago she had a hlood pressure of over 200, taken at several times over a long period. 
She w'as told then, after careful clinical and chemical examinations during hos- 
pitalization, that she would probably live six months, not more. This was the 
prognosis of one of the best professors of clinical medicine. She is now under ob- 
servation with a blood pressure of 240 over 120, and this has never been found 
below the 200 line at any taking in the past twenty-two years. Her blood chemistry 
shows an unusually high retention as follows: 

Creatinine varies between 4 and 7.36; nonprotein nitrogen varies between 78.4 
and 112; urea nitrogen varies between 50 and 81 on repeated examination, and yet 
the patient is exceptionally well, symptom-free, and capable of doing her ordinaty 
daily round without discomfort. 

This case is quoted fully, to illustrate the influence of time in allow- 
ing accommodation of cell function to a slowly clianging internal milieu. 
There is probably not any woman who could Jive vdth the above quoted 
chemistry, were the process at all acute, or even subacute. So all values 
in medicine are relative. The time element is a very weighty factor. It 
is the time - element that deteimines the differences in symptomatology 
and the more striking differences in patiiologj^ between the acute and the 
chronic cases. 

Another factor to which little or no attention has been given is the 
individual and familial susceptibility to toxemia and, in particular, to 
eclampsia. Age is an important, factor. In the past eighteen months 
there have been three eases of eclampsia in girls about sixteen years of 
ao-e* The seizures .were not severe, subsequent coma was short, and the 
patients were clinically not verj^ toxic. They afl recovered without ap- 
preciable damage. The percentage, of. such cases was ver^ high as com- 
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pared with that ot older 'n^onien. The inference is clear that the child s 
nervous system is more susceptible to nervous explosions than is the more 
hardened adult. I have had two cases of eclampsia in my own private 
practice in the past fifteen years. Both of these were morons, veritable 
children mentally; they both went into convulsions during labor; the 
convulsions were mild, and short. One had to be transferred to a mental 
ho.spital during her pucrperium, and has never recovered her normal 
state of vegetative sanity; the other -mil probably produce a long list 
of moronic descendants. This instability and explosive tendency of 
children is seen clearly in infections, where chills take the place of con- 
vulsions. So it is with iiigh strung neurasthenic and hysterical women. 
They are virtually children in their nervous instability. Time and its 
thundering impulses have not hardened the nervous system. The alloy 
is not susceptible to tempering. On the other hand, beware of the 
woman whose mother has taught her emotional control in her cliildhood, 
and who had practiced it in subsequent years. She will not become con- 
vulsive until her nervous system becomes saturated, and the union of the 
toxic agent and the nervous cell may become so intimate as to defy a 
restoration. If recovery takes place, the nervous sequelae are often 
severe, distressing, ai\d protracted. 

YHE EFFECTS OF TOXEMIA UPON THE OFFSPRING 

No one who has seen the effects of chronic toxemia upon the newboim 
can but be impressed by its seriousness. Since the placenta suffers so 
much (as will be shown later) from the agents of toxemia, is it natural to 
assume that the child, of which the placenta is merely an appendage, 
could be invulnerable? When we consider that all degrees of placental 
disease, up to the degree of complete sequestration, can occur, is it 
1 enable that the child could escape its effects? Experience teaches us 
the contrary. If so, then what is the subsequent history of these chil- 
dren? Are they low in system or organ reserve? How do they stand 
the manor diseases of childhood? 'What Ls their history as men and 
womcir? What is the effect of procreation in women with a history of 
toxemia in llieir prenatal life? Pediatricians differ markedly in their 
reaction to these questions. That is not surprising. It is only in the 
past few year's that this long vision has come into consideration. Wlrat 
is surprising, however, is that one experienced specialist, who has had 
sad personal experiences, states that they are all below par and most of 
them die before reaching five years of age. Others equally emphatic 
minimize the effects of maternal toxemia upon the offspring. The tnith, 
like aU truth, is halfway bet ween these extremes. The degree and the 
duration of the toxemia are factors beyond the ken of the pediatrician, 
yet these are the dominant factors, and these are Inrown mrly to th^ 
experienced and observing obstetrician. This que.stibn of child-effect 

must demand our most careful and prolonged attention. 
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PLACENTAL DISEASE 

This is Elmost a new and virgin field of pathology. There issues from 
its careful study the following diseases, some new, others with a new 
significance. In the order of their frequency they are; (1) chorionic 
sclerosis, (2) placentosis, (3) hemorrhages, and (4) degeneration cysts. 

Underlying all these, there is a common fundamental cause, toxemia, 
and a predisposing factor, senility. Every placenta lives the stages of 
life common to all living things. It has its cmbiyonie period, its child- 
hood, its adolescence, its maturity and its senility. Ordinarily senile 
predispositions begin about the seventh month. The causes for this were 
outlined in a previous paper. In other instances senility may be tremen- 
dously advanced or somewhat delayed. These are the exceptions. 
Senility predisposes to a preteniatural susceptibility to toxemic changes, 
just as old age in the individual inflicts a narrowing range of physical 
and chemical liberty. 

Toxemia, on the other hand, is a change in the internal milieu of the 
pregnant mother, and the acuteness or chronicity of that change deter- 
mines not only the symptomatology, as previously emphasized, but also 
the pathology. Acute toxemic states of short duration show^ a minimum 
of placental change, only a short-lived, variable placentosis. Chronic 
toxemic states produce placental changes of a profound character akin 
to that of chronic inflammatory lesions of tlie lungs, where all the lesions 
enumerated above may coexist, in variable degrees, even to the degree of 
almost complete exclusion of one or more. The insidious extension of 
any one of these may so impair the function of the placenta as to 
jeopardize the life of the child. Of chorionic sclerosis and its effect 
upon restricting the extension of the chorionic plate, I have wu'itten 
fully quite recently. Placentosis, on the other hand, is a new' disease. 
It is acute, or less acute, or chronic. The acute stages are rare and very 
short lived. The placenta, wdien so affected, is of a bluish black color, 
engorged, the fetal vessels are tremendously distended, the cotyledons 
are sw'ollen and rounded as if under tension. When cut, the placenta 
oozes almost black blood. When hardened and cut in slices, there are 
hemorrhages scattered through the placenta, but unless extensive, these 
are more or less conflned to the center of the cotyledons. This is spoken 
of as the stage of red hepatization, ow'ing to its resemblance to a lung 
in that pathologic state. Microscopically, the fetal blood vessels are so 
engorged that their walls are almo.st invisible, and fetal extravasations 
of blood are visible in every field. This condition is not a result of 
labor, for it occurs just as frequently in section cases. This state, if it 
lasts several days, may lead to complete sequestration of the placenta 
and, if it be retained a few daj's, it will be cast off as a huge yellow 
placenta, in which fatty degeneration is the dominant change. 
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If, on the Ollier hand, the child should survive, the placenta may under- 
go complete resolution and leave very few traces of placentosis. If, how- 
ever, the recovery is slow, it presents a characteristic change. The 
placenta cuts as, and has the appearance of, a lung under gray hepatiza- 
tion. It cuts in a ragged way after hardening and there is a distinct 
alvcolation, in which the differentiation between cotyledons and maternal 
intcrcotyledonous tissue is easily made out. The intercotyledonous tissue 
is edematous, soft and ragged. The cotyledons are of firmer consistency. 
The cotyledons recover from the periphery, leaving a central hemorrhage 
or cavity (alvcolation). Placentas may recover in part, other parts may 
go under sequestration. This will depend upon the site of the placenta 
and its consequent blood supply. Similarly, in multiple pregnancies, 
one child may die, while the others may survive. Life depends upon 
such seemingly insignificant details. 

Placentosis in its insidious, more or less chronic, stage may show coin- 
cident advances in one area, and imperfect reparation in another. This 
complicates the picture to a puzzling degree. There is a subtle connec- 
tion between placentosis and the onset of labor, which will be dealt 
with in my larger monograph. 

Placental hemorrhage is one of the commonest of placental diseases. 
In the 750 placentas so far examined, there were over 500 cases of 
macroscopieally recognizable hemorrhage. These varied in size from 
millet seeds to oranges. In only eleven of these was the condition recog- 
nized clinically cither ante- or intrapartum. It can definitely be estab- 
lished by my studies that this condition is another of the manj’- placental 
manifestations of a general toxemia. That the placenta is chosen for the 
baneful changes incidental to toxic states, is in accordance with two 
distinct biologic factors, first, the law of selectivity, and second, the 
greater susceptibility of the placenta, because it is a mushroom growth, 
imperfect in development, short lived, and consequently vulnerable. 

Degeneration cysts are found only in the maternal intercotyledonous 
tissues. They begin as a hyaline swelling and degeneration of the 
decidual cells very similar to the swelling and hyaline degeneration of 
uterine tissues postpartum, as described in my monograph upon regenera- 
tion of uterine vessels in the puerperium. The centers of these de- 
generated masses become gelatinized and homogeneous and of a pale 
green color, or in a less perfect stale, the central part contains bizarre 
phantoms of the swollen cells. The walls are always made up of decidual 
cells in various stages of degeneration. These cysts arc extremely com- 
mon, affecting about 25 per cent of placentas at full term, and may 
vary in size from a millet seed to an almond. They have no clinical 
significance except as an index of degeneration and. when present, they 
are usually of all sizes and numbers. 
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OVAEY-STIMULATING FACTORS AN]3 ANTIHORi\IONES® 

C. F. Fluhmann, M.D., Sax Francisco, Calif. 

(From the Department of Ohstclrics and Gynecology, Stanford University School 

of Medici'/ie) 

T he recent discovery tliat the prolonged administration of gonado- 
tropic hormones to laboratory animals leads to the production of 
inhibiting substances may prove an important advance in our knowledge 
of the physiology of sex hormones. It has been recognized for some 
time^’ ^ that the continued daily injection of laboratory animals with 
gonadotropic extracts from pregnancy urine or placenta or from anterior 
pituitary material, loads first to a great increase in the size of the ovaries, 
but subsequently there results a lo.ss of the gonad-stimulating effect and 
an actual regression of ovarian weight. It remained for Collip and his 
eollaboratoi’s''’ to show that tliis regression is not due to ovarian 
failure, because animals injected with chorionic hormone preparations 
are still able to respond to pituitary extracts and \ace versa. For in- 
stance, animals given a placental extract (A-P-L) eventually reach a 
stage where the ovaries not onlj^ fail to increase further in size but 
actually dimmish to less than normal weight, and the administration of 
pituitary preparations at this time still elicits a response. Thej' also 
noted that the regression of the ovaries of the injected animals is due to 
the production of certain substances which have the power of completely 
inhibiting the action of the hormone employed. This can be demon- 
strated by the fact that extracts mixed in vitro with serum from treated 
animals become inert, and that a passive resistance can be induced 
in rats by the injection of such senim. Since this work may possibly 
find important clinical applications, the present study was conducted to 
determine some of the properties of such ‘ ‘ antihormones ’ ’ and the condi- 
tions under which they may be iiroduced. 


TECHNICAL PROCEDURKS 


The technical procedure.s employed in the Stanford Gynecological Laboratory 
and details regarding the animals, their age at maturity, the method of estimat- 
ing organ weights and their percentage of increases, and the standardized way 
in which the extracts arc administered, have been fully described in a number 
of previous communications.^, », », lo, ji In experiments of long duration control 


‘Supported in part b.v the Rockefeller Fluid Research Fund of Stanford University 
SchMl of Medicine. The -sheep anterior pituitary material -yva-s jrencrou.sly donated hj 
F-irke Davis and Company through the courtesy of Dr. E. A. .Siiarp. My thank.s 
are also due to Dr. D. A. AVood and members of the Department of Pathology for the 
human anterior pituitarj' glands from autopsy material, and to Air. John J. Kan and 
Mr. Pierre Lassogues for their faithful technical assistance. 
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figures for organ weights were obtained for this study from groups of seven or 
more normal rats sacrificed at 51, 82, 111, and 141 days of age. The method 
of prcimration of ovarj^-stiraulating extracts from blood of pregnant women has 
also been given before.-, lo It is based on the work of 'Wallcn-Lawrencc and 
van I)yhc,'>2 and depends on an alcohol precipitation of citrated blood, extraction 
of the precipitate with a sodium-acetate-acctie acid buffer, pH 4.2 to 4.5, and 
rcprecix>itation of the active material with 95 per cent ethyl alcohol. The human 
anterior lobe extracts were prepared from autopsj- material obtained from 
patients of both sexes and of all ages. The fresh glands were cut into small 
fragments and kept in acetone for several days or weeks, and were ffnally dried 
in vacuo at room temperature. They were then ground up, and the resultant 
powder extracted in the same way as that used for making extracts from blood 
of pregnant women. 

The method of tc.sting for the “antihormone” property of the serums of in- 
jected animals was similar to that first employed by Collip and Andcrsonis in 
studying the antithyrotropic hormone. A mixture of equal amounts of serum 
and one of the extracts was injected into gToups of immature rats. It was 
given twice daily in 0.5 c.e. doses for four days, and the rats were sacrificed in 
120 hours. The potency of the c.xtracts used is not given in rat units but was 
determined by injecting control series of rats Avith a mixture of the same prepara- 
tion and an equal amount of serum from normal animals. It was thus possible 
to compare directly the effects induced in 120 hours in the ovaries of immature 
rats. 

kESULTS 


TJumnn Pitnifary Extract . — The first scries of e.xpcrimcnts consisted in the 
daily injection of a small do.se of human pituitary gonadotropic extract to im- 
mutUTO rats 21 to 23 days of ago. A total of 39 animals was used for this pur- 
jiopc, and the injections were continued for as long as 119 days. Seventeen rats 
wore nutopsied in 5 days, while G were sacrificed in .30 days, G in 61 days, 6 in 90 
days, and 10 in 119 days. In addition, 20 rats were treated for 119 day.s, and 
were then injected for 5 day.s witli either sheep pituitary extract or pregnancy 
blood extract. 


The, effect of such injections on ovarian weight is shown in Fig. 1. In 5 days 
the ovaries had increased 50 per cent over the weight of the control animals, and 
in CIO days- the increase was SG jicr cent, but after treatment for 01 days, the 
ovarian rvoight was equal to that of the controls, while in 90 and 119 days it 
had actually diminisliod 2G and 19 per cent. 

J he .serum of the rat.s injected for 90 and 119 days was examined in the 
manner dc.«cribed in the preceding section for '’the presence of any “anti- 
l.ormono.s. ’ As shown in Table I, it was found to posses.s a great inhibiting 
power toward extracts prepared from human pituitary gland material. For in- 
stance, Extract an mixed with an equal amount of serum from normal animals 
was able to induce a GIS per cent increase, in ovarian weight of immature rats 
over n nvo-day period. On the other hand, the ovaries of young rats injected 
in the .«amc manner and with the same extract hut mixed with scrum from 
animaU- treated previously for 90 day.-., failed to show any re.sponsc and actually 
weighetl 10 por cent less than those of normal controls. 

In eonVTast to the definite “antihormonc” properly of this .serum as regards 
lumau pituitary e.xlracts, it was now found that it was unable to inhibit the 
action of preparations made in the same way from sheep hypophvsos. A mixture 
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of sheep pituitary extract and the scrum from the injected rats produced an 
increase in ovarian weight of 300 per cent, whereas the same extract mixed with 
normal rat serum resulted in a 210 per cent increase, 

A remarkable finding, however, was the fact that the serum of the rats in- 
jected for long periods of time with human pituitary extract had “antihormonc” 
properties toward the chorionic gonadotropic hormone. A mixture of normal rat 
serum and pregnancy blood gonadotropic Extract 2G was able in five days to 
cause a 190' per ' cent increase in ovarian Aveight, and histologic examination 
showed the presence of corpora lutca, lutein cysts, and developing follicles. On 
the other hand, the same extract mixed with an equal amount of serum from 
the experimental rats induced no increase in the weight of the ovaries which 
histologically gave the picture seen in normal immature rats. 



Since the ovaries of rats injected for 119 days Avith a human pituitary extract 
weighed less than those of normal controls, it seemed of importance to repeat 
the experiment of Selye and others^ and determine whether they could still re- 
spond to other preparations. Ten rats treated in this way thus received tAvo in- 
jections daily of a sheep pituitary extract and were sacrificed in five days. It 
was seen that the ovaries were still capable of responding and showed a G1 per 
cent increase in weight. A second series of 10 similar rats were given two daily 
injections of a pregnancy blood extract, but in five days the ovaries showed only 
a .slight increase (23 per cent). The blood scrum of the rats used in these ex- 
periments also showed the presence of “antihormones” clTectiA'e against human 
pituitary and pregnancy blood extracts. 

Chorionic Gonadotropic Eormme.—’Sho injection of pregnancy blood extract 
to rats over a long period of time in order to stimulate the formation of anti- 
hormone has met with a number of technical difficulties. These experiments are 
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therefore incomplete and must be reported at a later date. Horveverj in keeping 
Avith the Avork of Twombly and Pergusoni-* and Bachman, Collip and Seljmjis it 
ha.s been found tliat inhibiting substances readily form in the rabbit. 

Tavo rabbits Avere injected once daily AA-ith a gonadotropic pregnancy blood 
extract for periods of forty-tAAm and scA’cnty-four day.s, rcspectiAmly. At the 
end of that time the animals AAmre sacrificed and the blood scrum examined for 
the prc.sencc of antihormones. 


Tabi.k I. The DExtoxsTRATioN OF Antihormone PROPF.nTiEs in the Blood Serum 

OF KATS IN.TECTED FOR A LONG PERIOD OF TIME WITH A HuMAN 

Pituitary Gonadotropic Extract 







1 

PERCENT 



NUStBER 

AtTBRAGE 

GROSS AVEIOHTS 

INCREASE 



or RATS 

BODY TVT. 

UTERUS 

OVARIES 

j OVARIAN 
AVEIGHT 

H.P.E.* 

No. 55 plus N 

Q 

o 

28 

0.072 

0,082 

1 618 

n.p.E. 

No. 55 plus H 

4 

42 

0.020 

0.013 

-10 

H.P.E. 

No. 57 plus N 

4 

29 

0.055 

1 0.026 

118 

H.P.E. 

No. 57 plus H 

4 ; 

28 I 

j 

0.063 

1 0.009 

-23 

S.P.E. 

No. 50 plus N 

5 

35 

0.053 

0.037 

210 

S.P.E. 

No. 50 plus H 

5 

39 

0.059 

0,052 

300 

P.B.E. 

No. 25 idus N 

5 

27 

0.103 

0.020 , 

72 

P.B.E. 

No. 25 plus H 

4 

39 

0,081 

0,010 * 

1 

-20 

P.B.E. 

No. 20 plus N 

4 

37 

0.136 

0.038 

190 

P.B.E. 

No. 20 plus H 

4 

43 

0.035 

0.015 

0 


(i iA*«^’ injectea daily Avith a human pituitarj^ extract for 90 or 119 


X, .Serum from normal control rats. 

M.P.K, Human pituitary c.xtract. 

S.P.E., Sheep piUiitnry extract. 

P.H.E., Prepiiancy blood gonadotropic extract. 


A.« .shoAvn in Table U, the serum from the injected rabbits aatis able to render 
pregnancy blood extracts inolTcctive. Pregnancy blood Extract 313 mixed mith 
serum from a normal rabbit induced a lo.'j per cent increase in the AA'cight of 
the ovaries of immature rats, Avhile the same preparation mixed Avitli serum from 
the animal injected /4 day.s gUA’o only a 40 per cent increase. 

On the other hand, the scrum Avas unable to inhibit extracts prepared from 
either human or sheep pilnilary glands. The ‘Lantihormone " property developed 

hy the rabbit serum Avas thus effective only against the chorionic gonadotropic 
hormone. 


7Uoo(l of Posliiartum Pa/tenf.?,— During pregnancy in the human being, there 
is a constant production and excretion of a very active gonadotropic substance 
Avhich is readily demon.strablo in the blood and urine but Avhich rapidly dis- 
ai-penrs after delivery. t?incc Bachman and his collaboratorsiti have shoAvn that 
antihormones may persist for a long time after the cessation of treatments in 
expcnmciifal ammals, it seemed that the puerperal Avomnn presented a nniqno 
opportunitA to determine if inhibiting substances are formed under the stimulus 
of n hormone produced by an individual in physiologic conditions. 


The Idood 
examined .and 


of four patients from five to nine days postpartum Avas first 
found to ho free of chorionic gonadotropic factor.?. It Avas then 
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mixed in cqunl ainonuls witli a pregnancy blood extract or with a human pitui- 
gland piepaiation and tested for the presence of antihormoncs as in the 


Table II. Tee Hemonstration op Aktihoiemone Tieopeiities in the Blood Serum 
OF Babbits Injected for a Long Period op Tjjie With a 
Pregnancy Blood Gonadotropic Extract 



NUMBER 

OP RAT.S 

AVERAGE 

BODY IVT. 

GROS.S 1 

UTERUS 

VEIG1IT.S 

OVARIES 

PER CENT 
INCREASE 
OVARIAN 

WEIGHT 

H.P.E.^ 

No. 

04 plus N 

3 

41 


0.089 

540 

H.P.E. 

No. 

04 plus E 

3 1 

20 


0.049 

427 

S.P.E. 

No. 

70 plus N 

3 

24 

0.004 

0.041 

340 

S.P.E. 

No. 

70 plus E 

2 • ■ 

30 

0.007 

0.095 

682 

P.B.B. 

No. 

31 plus N 

3 

29 

0.114 

0.025 

190 

P.B.E. 

No. 

31 plus E 

3 

25 

0.070 

0.015 

30 

P.B.E. 

No. 313 plus N 

O 

«> 

27 

0.080 

0.031 

155 

P.B.E. 

No. 313 plus E 

3 

34 

0.024 

0.016 

40 


*R, Serum fi-om rabbit injected for 74 days witli a pregnancy Mood gronadotropic 
extract. 

N, Serum from normal control rabbits. 

H.P.E., Human pituitary extract. 

S.P.E., Sheep pituitary extract. 

P.B.E., Pregnancy blood gonadotropic extract. 

previous experiments. In no instance could these be demonstrated by this means, 
and it would thus seem that inhibiting substances do not form in the pregnant 
woman in spite of the constant excessive production of the chorionic gonadotropic 
factors for the whole duration of ge.station. 

COMMENT 

Tlie experiments reported in tliis study corroborate the finding of 
Collip and his collaborators that the prolonged administration of gonado- 
tropic extracts leads to the production of substances capalile of in- 
hibiting the action of similar preparations. There is, howevei’, a definite 
species-specificity as regards the formation of these substances, and it is 
as yet uncertain whether definite “antihormones” are formed or whether 
the inliibition can he attributed to an immunologic reaction. 

Prom the standpoint of tlie clinician, two observations are worthy of 
note. In the first place, it is yet uncertain that “ antigonadotropic hor- 
mones” will prove of great importance in the study of various pathologic 
conditions associated with menstrual disorders. At any rate, it will 
first be necessary to demonstrate that they may he produced under the 
stimulus of hormones nonnally present in an individual. Second, the 
formation of such substances in experimental animals requires a pro- 
longed course of treatment. It seems doubtful, therefore, that the 
present clinical usage of active gonadotropic extracts could lead to the 
same result, although this problem is open to experimental inve.stigation. 
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SUMMARY 

A series of experiments lias been eouductcd to studj'^ tbe occurrence 
of “antibormones” in the blood of experimental animals injected daily 
for a long period of time with gonadotropic extracts. 

The injection into rats of a preparation of human pituitary gland 
for 90 or 119 days resulted in the production of substances capable of 
inhibiting tlie action of gonadotropic extracts prepared from both 
human hypophyses and: from blood of pregnant \vomcn. A species- 
specificity was demonstrable, however, as it proved inqffcctivc with sheep 
pituitary extracts. 

The administration to rabbits of a human pregnancy blood gonado- 
tropic extract for seventy-four days resulted in the production of sub- 
stances capable of inhibiting similar extracts, but ineffective against 
either human or sheep pituitary gland preparations. 

It was not possible by similar means to demonstrate any “antihor- 
mones” in the blood of women during the first ten diiys of the puer- 
perium. 
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Pulir, L.: The Pathogenesis of Krukenherg Tumors, Monatschr. f. Geburtsh u 
Gyniik. 99: 229, 1935. 

The author emphasizes the rarity of Krukenberg tumors. During the last seven- 
teen years only three cases were encountered in the Second Woman’s Clinic at 
Budapest. He reports a case n'liere the lesions were limited to the mucous membranes, 
eliiefly those of the bronchi, stomach, gallbladder, common duct and the urethra 
However, other organs were infiltrated, including the ovaries, liver, lungs, adrenals, 
lymph glands and bones. 


J. P. Gkeeniiill. 



EBCENT ADVANCES IN HYSTEROGRAPHY 

Thoimas 0. ]\'Ienees, M.D., and J. Duane Miller, M.D,, 

Grand Rapids, jMich, 

M ost of the previous roentgen studies of the uterus have been made 
during the course of investigations for tubal patency. This has 
been done, for the greater part, with iodized oils which have yielded very 
satisfactory shadows, indicating the size, shape, and tonicity of the uterus. 
Sometimes intrauterine lesions were demonstrated. The method, there- 
fore, was extended to the investigation of the uteius itself. However, on 
complete filling of the cavity with contrast material, the density of the 
medium was so groat that small lesions were often obscured or the ir- 
regularities of contour obliterated b 3 ’' the pressure emplojmd. Some 
technical difficulties were oceasionalty experienced in keeping the medium 
in the uterus while changing the patient’s position. Also, there were 
certain dangers attending its use when recent bleeding had occurred. 
Last year we reported the development of a contrast medium for the 
roentgen demonstration of the relief of the endometrium. 

A thorium hydroxide solution has been used for this purpose. On con- 
tact with allialine mucus the solution is converted to a gel which adheres 
to the surface, thus appljdng a radiopaque coating. 

We liave used the foUo\ving technic: The patient is placed in stirrups. After soap 
and water preparation, a bimanual examination is made to rule out pregnancy and 
active pelvic inflammatory disease. A large bivalve speculum is inserted, the cervix 
cleansed with alcohol, and the posterior lip grasped with a tenaculum. Two or three 
small graduated dilators are passed, dilating the cervix sufficiently to insure a free 
return of fluid around the cannula. About 20 c.c. of the medium arc slowly injected 
into the uterine cavity allowing the excess to run back into the vagina as injection 
proceeds. The cannula is then removed and the remaining material wiped from the 
vault with gauze. It is advantageous to leave the coagulum adhering to the portio. 
The speculum is removed leaving the tenaculum in place and the patient transferred 
to the radiologic table. One anteroposterior film is taken on the Potter-Bucky 
diaphragm and developed at once. A sufficient quantity of contrast material usually 
adheres to the endometrium to cast a satisfactory shadow on the film. Occasionally 
the shadow is too faint and the injection must be repeated ; or too dense, in which 
case expulsion of the excess can be promoted by allowing the patient to walk about 
for a few minutes. If the film is satisfactory, right and left oblique and postero- 
anterior exposures arc made. 

The roentgenograms constitute a record of the surface marldngs of 
the endometrium and show a considerable amount of detail previously 
unobtainable. 
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Exaininatioii of a normal uterus in this mannei shons. 

1. The contour of the uterine entity. 

2. The surface markings of the endometrium. These produce a mottled or finely 
latticed appearance when the examination is made shortly after menstruation. ^ As 
the cycle progresses the markings become coarse and tlic endometrium is thrown into 

longitudinal folds. 

3. The cervical canal. The longitudinal folds may extend into it for a variable 
distance. It is normally smooth and regular in outline. 

4. The portio frequently shows on the plates. 

Certain pitfalls have been encountered dnring the course of our work 
which may lead to errors in or interfere with the radiologic diagnosis. 
We have previously warned against the introduction of air. An air 
bubble can produce a clear rounded shadow similar to a polyp. Atten- 



Pig. 1, — A, Hysterogram showing small polyp in the fundus. B, Small fibroid pro- 
truding into the fundus resembling a large polyp. 

tion has also been called to tlie necessity of a free return of the excess 
fluid around the cannula in order to prevent, if possible, the i^assage of 
solution through the tubes. We have seen no serious effects from spill 
into the peritoneal cavity, hut confusing shadow.s are produced by de- 
posit of the material outside of the uterus and tubes which make the 
plates unsatisfactory for diagnosis. Contrast material in the tubes does 
not usually interfere with the study. In one ease with retrodisplaced 
uterus, it did cause confusing shadows. The material deposited in this 
manner remained in the tubes for three weeks. It was our impression 
that we had demonstrated a hydrosalpinx. Examination of the specimen 
removed at operation showed this to he an endometriosis of the tubes. 
The presence of opaque material in the gastrointeetinal tract may pre- 
vent a satisfactory examination. Ojie such ease occurred in which the 
defect produced by the bulging of a fibroid into the uterine cavity, as 
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Ysrell as an irregularity of the surface immediately below that point, 
caused by an early carcinoma, were obscured on all but one plate by the 
presence of a bismuth mixture in the colon. Satisfactory examination of 
the latter area is quite impossible on this account. 



A. B. 


Pig’. 2 . — Aj Hyperplasia. Note regularity of uterine contour. B, Advanced malignancy 
(adenocarcinoma). Note irregularity of shadow. 



Pic- o ^ Uterine fibroid. Examination on account of profu.se bleeding. B, Hy.stero- 

^am' of same case six months following radium treatment. Patient symptom free. 


In case of large pelvic tumors avc have found the method useful in 
difleerentiating between those displacing the uterus and those involving 
it. The former are characterized by the presence of a uterine shadow 
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of normal size and sliape in an abnormal position. The latter show vary- 
ing degrees of distortion of the uterine cavity. • 

The examination of cases in which intrauterine lesions were suspected 
has yielded much interesting information. Hyperplasia has been diag- 



A. ■ , B. 


FIff. 4. — A, Malignancy in cornu of uterus (adenocarcinoma). B, Demonstration of 
radium application; radium tube licld In the involved cornu close to the lesion. 



nosed by extreme enlarpment of the folds without loss of smooth out- 

ine. With the broadening of the folds there is a corresponding decrease 
in their number. 
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FrequeiiUy small polypoid elevations are shown on such films in the 
form of tiny, smoothly rounded shadows. Larger polyps have been lo- 
cated in other cases. They are characterized by clear circular shadows 
surrounded by rings of contrast material. If the base of the polyp 
is broad it may be caught in profile on some of the films. 

Small submucous fibroid.s, if protruding far into the uterine cavity, 
may produce the same ty’pe of shadow. The indcnlation caused bj' pro- 
trusion of most submucous fibroids is sharply defined and ivith smooth 
margins. The endometrium is stretched and shows a few faint markings 
over the lesion. Larger fibroids show marked deformity of the cavity 
on the films. 

>Some cases (of fibroids) have been examined six months after radium 
ti'eatment. ]\Iarked shrinking of the lesion has been shomi with decrease 
in size of the cavity and atrojiliy of t he endometrium. On account of the 
unusually smooth surface and the diminished production of mucus, very 
little contrast material will adhere to the surface and the .shadows arc 
faint. 

Other defects in the shadow of the corpus have been detected. They 
do not produce the clean-cut margins characteristic of fibroids. Endo- 
metrioma has been found and masses of retained products located. In 
ease of small flat lesions, like the former, we feel that radiologic diagnosis 
alone is not safe and that immediate biopsy is indicated. In the latter 
instance the ovoid shape of the cavity is the clue to diagnosis. 

Carcinoma produces irregularity in the uterine outline. In the cervical 
canal the early lesion exhibits only a localized narrowing and slight ir- 
regularity. Occasionally a small crater can be demonstrated. In more 
advanced lesions the shadows maj' be broader, the margins more irregular 
and deep ulceration shown by flecks of material which have penetrated 
into the small crevices. The margins of the lesion are frequently ele- 
vated. 

By defining the local limits of the lesion and its depth of ulceration, 
we have felt that the quantity and distribution of radium could be more 
accurately gauged. The proper application of the radium tubes can be 
accurately demonstrated by injecting immediately before or after radium 
insertion. The outline of cervix and coz’pus can be show, the limits of 
the local lesion defined, and the relation of the radium tubes to the lesion 
demonstrated. 

In the body of the uterus, carcinoma produces only slight irregularity 
of outline in its early stages. Crater formation has been show in the 
region of the internal os. Advanced lesions produce increasing ir- 
regularity with evidence of erosion. Radium application is more difficult 
wthout plates for control as the radium might easily be placed far 
from the lesion in the enlarged fundus. This point is well illustrated 
by the f ollovnng case : 
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Mrs. C. D., aged fifty years, gave a liistory of irregular bleeding for eighteen 
months. She had passed the climacteric seven years previously. The hystcrogram 
showed a large irregular defect of the fundus. Biopsy from this area proved the 
diagnosis of adenocarcinoma. This patient was a poor operative risk and ladium 
treatment was selected as the method of choice, A dO nig, tube of radium attached 
to an empty tube to hold it in position in the fundus was inserted into the uteiinc 
cavity and the lower tube fixed to the cervix with a clip. Fortunately it passed 
into its proper position close to the lesion. Treatment was given in this manner 
for GOO mg. hours. After a twenty-four-hour rest, two tubes, each containing 50 Jug., 
were fastened to wire applicators and inserted at angles designed to pass one into 
each cornu. A check of the placement showed both tubes in the same cornu, tlie 
second one slightly lower than the first inserted. The second tube, therefore, was re- 
moved, the applicator wire bent to a different angle and inserted in proper position. 
Both were fastened by a lead clip at the cervix. It is easy to understand how the 
radium might all bo. placed more than 2 cm. from the lesion in cases similar to this and 
the greater part of the benefit of treatment lost. This may explain some of the 
poor results obtained from irradiation of lesions in the fundus. 

SUM2*IARY 

1. A recent method of liysterograpliy has been described which permits 
the demonstration of the surface markings of the endometrium. 

2. Findings on investigation of cases of uterine bleeding Imve been 
described. The results have been cheeked by biopsy or by gross and 
microscopic examination. 

3, Some results of irradiation have been shown. 

4, A technic for demonstrating the control and accuracy of radium 
placement has been discussed. 


QuGnu J., and Bdclere, C.: Metrorrhagia in Young Women and Curettage, Bull. 

Soc. d’Obst. et dc Gyncc. 23: GS6, 15)34. 

The authors curetted 30 young women for metrorrhagia. In 21 per cent of the 
cases as definite causes for the excessive bleeding were discovered; cancer of the 
body of the uterus, small submucous fibroids, polyps, and dermoid cysts. In 78 per 
cent of the cases no histologic lesions could be demonstrated. However, in :nore 
than half of these cases there existed a chronic infection of the genitalia most likely 
responsible for the bleeding. In not a single instance did curettement lead to any 
complication, 

A follow-up after seven years sliowed that five patients had to have further opera- 
tions because the bleeding returned. Four were operated upon and one was treated 
by roentgen ray therapy. In live more patients irregular bleeding recurred but 
apparently no further treatments were given. In two women tlie profuse bleeding 
ceased but abdominal pains persisted. Only in seven women did the menstrual 
periods become regular and normal. Four of tliese patients subsequently became 
pregnant. This means that 50 per cent of the patients had recurrences. Therefore 
curettement alone is not a satisfactory treatment. ^ 


J. P. GREETSnilLL. 



WHEN IS SUEGERY INDICATED IN EETRODISPLACEMENT 

OP THE UTERUS? 


George H. Gardner, M.D., Chicago, III. 

(From the Department of Ohstetrics and Gynecology of Northwestern University 

Medical School and the Gynecological Service of Fassavant Memorial Hospital) 

'^HE material for this paper has been accumulated from a review 
of the histories of 145 -women with retrodisplacement on whom Dr. 
Arthur H. Curtis or I have operated during tiie past five years. These 
cases have been gleaned from a large number of women with retrodis- 
placement and represent the group in whom surgical intervention ap- 
peared neeessar 3 ^ However, I have not determined the percentage of 
retrodisplacements which require surgical correction. In this paper, 
"retrodisplacement^’ means marked retrodisplacement, usually of a 
heavj'’ uterus. 

CLASSIFICATION OF CASES 

An attempt was first made to determine the importance of the retro- 
displacement per se in the production of symptoms; this proved to be a 
difficult task. In some instances the displacement was obviously respon- 
sible for symptoms — ^these I have termed essential displacements; in 
others it was equallj^- apparent that associated lesions were of chief im- 
portance — such cases wiU be called hicidental displacements. Many 
times it was almost impossible to decide whether the uterine displace- 
ment or the associated pathology was of greater importance, and the 
following factors have been considered before classifying these cases 
either as essential or incidental displacements ; 

1. Age and social status of the patient 

2. Character, time of onset, and severity of symptoms 

3. Indications for. surgical intervention 

4. Type and extent of associated pathology encountered at operation 

In 83 (57 per cent), the retrodisplacement seemed to be the essential 
lesion, and in 62, or 43 per cent, it was apparently only an incidental 
feature of more important associated pelvic pathology. 

ASSOCIATED PELVIC PATHOLOGY 

Practically all, in fact 94 per cent, of these patients presented some 
associated genital pathology; in only 6 per cent was retrodisplacement 
the sole abnormal finding at operation. At once a rather pertinent ques- 
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tion arises: Are tlie symptoms, from wliicli these women sought reHcf, 
due primarily to the displacement or are they caused by associated 
pathology ? In many cases it is certain that the associated genital lesions 
were of little importance. 

Among the 83 whicli I have termed csscniial retrodisplacemenls, there 
were 9 with no associated pathology (but only 1 was nulliparous) ; 19 
presented childbirth injuries which also required surgical correction; 
11 had endometriosis; there were 10 with cervicitis and leucorrhea which 
necessitated cauterization or amputation of the cervix; 8 had residues 
of pelvic infection; 7 had uterine fibroids; 5 had small ovarian cysts; 

5 had painful postoperative adhesions: 5 liad appendicitis; 2 liad both 
fibroids and endometriosis ; 1 had a fist-sized parovarian cyst ; and 1 had 
a localized adenomyoma of the uterus. 

Of the 62 patients with incidental displacement, there were 12 with 
residues of pelvic infection and 11 with s^nuptom-producing childbirth 
injuries, such as prolapse, procidentia, rcctocele, and cystocele; 8 were 
complicated by extensive pelvic endometriosis; 8 were older women, at 
the menopause, whose sole complaint ivas bleeding; 5 had appendicitis 
and the correction of the displacement -was largely a prophylactic 
measure; 4 were operated upon chiefly to relieve adhesion pain; 4 had 
cliildbirth injuries with associated endometriosis; 3 had uterine fibroids; 
2 had large ovarian cj^sts; 2 liad both fibroids and endometriosis; 1 had 
both childbirth injuries and fibroids; 1 had an ectopic pregnanc.y; and 
1 had tuberculous salpingitis. 

AGE 

Most of our patients were young women; their average age was 32.4 
years. The average age in the essential displacement group ivas 30 
years; in the incidental series, it was 35.5 years. 

MARITAL STATUS 

There were 20 unmarried women whose average age was twenty-eight 
j-ears, and 125 married women averaging 33.1 years. Twelve of the 
unmarried aie classified as essential displacements and 8 as incidental; 
in other words, about 13 per cent of each group were unmarried nulli- 
parous women and 87 per cent wei’e married. 

SYMPTOMS 

The most frequent symptoms were (1) lower abdominal discomfort, 
(2) uterine bleeding, (3) dysmenorrhea, (4) sterility, and (5) backache! 

1. Lower Abdominal Discomfort. —A. bearing-down sensation, with a feeling of 
weight and heaviness in the lower abdomen and pelvis, occurred in 68, or 47 per 
cent, of the patients. Forty-four (30 per cent) suffered from an almost constant 
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lower abdominal ache, often exaggerated during menstruation. In 18 there was 
no complaint of abdominal pain; in 10, it was definitely appendix distress and in 
5, the pain resulted from postoperative adhesions. 

2. Uterine Blcedinfii.— Ninety-four, or 65 per cent, of the patients had abnormal 
uterine bleeding, and in 51 there Avas no deviation from the normal. 

In 25 patienis the periods Avere prolonged and profuse; in 23 the loss of blood 
Avas excessive; 15 menstruated too frequently, flowed too long and bled exces- 
sively; in '8 the periods Averc prolonged (ten days or longer); in 8, bleeding 
occurred too frequently, every Aveek or two; in 8, there had been continuous 
uterine, bleeding for Avocks; and in 7 there Avas intermen.strual spotting Avhich 
sometimes tended to appear about the middle of the menstrual cycle. 

Of the 51 Avomen avIio ga\’e histories of normal menstruation, 2it are classified as 
essential displacements and 22 us incidental. In other Avords, .35 per cent of each 
group menstruated normally although bleeding Avas one of the indications for 
operation in 65 per cent of the patients. 

.3. Dysmenorrhea . — ^In 63 patients (44 per cent), there AVas insufficient menstrual 
pain to call it a complaint; 37 (26 per cent) had acquired dysmenorrhea during 
adult life; 29 had ahvays had crampy discomfort; 14 complained of a hearing- 
down discomfort; and in 2 the chief discomfort aa’us pain in the apjAendix region. 

Of the 37 complaints of acquired dysmenorrhea, 16 occurred in essential displace- 
ments and 21 in the incidental group. In other Avords, 10 per cent of the essential 
cases acquired an intense dysmenorrhea during adult life, A\-hilo it appeared in 
34 per cent of the incidental displacements. There Avere 14 cases each, of 
essential and incidental displacement, who showed endometriosis and adenomyosis. 
Five of the 14 essentials, or 36 per cent, complained of acquired dysmenorrhea, 
but it occurred in 11 or 79 per cent of the incidental displacements Avith endo- 
metriosis, again emphasizing the importance of acquired dysmenorrhea as a symp- 
tom of pelvic endometriosis. 

4. Sterility . — Among the 19 married AA'omen Avho complained of sterilitj-, 9 had 
extensive pelvic endometriosis; in 3, it was found that the tubes had been re- 
moA^ed at a previous operation; 2 had uterine fibroids; 1, the residues of a gonor- 
rheal infection Avith occluded tubes; 1, the residues of a postabortive infection Avith 
phimosis of the fimbriated ends of the tubes; another, tuberculous salpingitis; in 
another, the ovaries were unusually large, cystic and edematous, a three-inch, 
right-sided, parovarian cyst was present, the cervix Avas inflamed and Avas the 
source of an annoying Icucorrhea; in another, the only associated pathologj'- was 
a three-inch corpus luteum hematoma. Ttetrodisplacoment, per se, Avas not re- 
sponsible for the sterility of these Avomen. 

5. Backache . — ^Eighty-one (56 per cent) patients did not complain of backache; 
in 19 the character and site of the pain Avas not described; in 18 or 12 per cent 
it was said to bo in the Ioav back, often a dragging ache accentuated at men- 
strual times and in some in.stances relieved by Avearing a pessary; in 17 the 
ache was located in the lumbar region; 5 patients were knoAvn arthritics; and 
in 5 there was sacroiliac disease. Consequently the retrodisplaccment could not 
haA'c been responsible for backache in more than one-fourth of our patients. 

It is usually possible to differentiate an orthopedic backache from one of geni- 
tal origin. This is best accomplished by a carefully elicited history and a com- 
plete physical examination with accurate localization of the site of the pain, 
also through attempts to reproduce or accentuate the backache by making trac- 
tion on the uterus, especially on the uterosacral ligaments, or to relieve it Avith 
.an appropriate pessary. Such procedures permit the examiner to predict before 
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operation whether relief from the haekache will follow correction of obvious 
genital pathology. Not a single patient was operated upon solely for the rehef of 
hacl-ache. 

6. Miscarriages.— Sexanty-six or 61 ])er cent of the married women had had no 
miscarriages and 34 or 27 per cent had had 53 spontaneous miscarriages. How- 
ever, there had been 238 full-term pregnancies, consequently the incidence of 
spontaneous miscarriage was only 18 per cent; for the state of Illinois it is 
estimated to be 20 per cent. None of the patients of this series came to operation 
iecttuse of a tendency to abort repeatedly. 


INDICATIONS POR SURGICAL INTERVENTION 

The four chief complamts, viz., lower abdominal discomfort, bleeding, 
dysmenorrhea, and sterility, were grouped as symptoms and eomstituted 
the indications for operation as follows ; 


1. Lower abdominal discomfort, dysmenorrhea and bleeding 43 cases 

2. Lower abdominal discomfort and bleeding 27 ca.ses 

3. Lower abdominal discomfort and dysmenorrhea 21 cases 

4. Lower abdominal discomfort 21 cases 

. 5. Bleeding , . S case.s 

6. Lower abdominal discomfort, dysmenorrhea, bleeding and steril- 

ity 7 cases 

7. Bleeding and dysmenorrhea , 6 cases 

8. Lower abdominal discomfort, dysmenorrhea and sterility 4 cases 

9. Sterility 3 cases 

10. Lower abdominal discomfort, bleeding, and sterility 2 eases 

11. Lower abdominal discomfort and sterility - 2 cases 

12. Dysmenorrhea, bleeding, and sterility 1 case 


OPERATIVE PROCEDURES 

Types . — The operations have, been divided, according to the manner 
of approaching the uterus, into 124 abdominal and 21 vaginal proce- 
dures. Preservation or forfeiting of the childbearing function has per- 
mitted a further division into reconstructive and destructive operations, 
respectively. 

Abdominal Heconstrnctive Operations . — The classical abdominal replacement 
operation which we have employed most frequently utilizes all supporting struc- 
tures in maintaining the uterus in an anterior position; at the same time it pre- 
serves the normal mobility of the uterus. This operation consists of three sep- 
arate steps: First, suturing together the relaxed uterosaeral ligaments with silk 
for a distance of 1% to 2^ inches below their cervical insertion in conjunction 
with silk suturing of the lax posterior leaves of the broad ligaments to each 
other and to the uterus, often to a rather high point on the posterior surface 
of the uterus. Second, a Baldy-Web.ster round ligament operation, performed 
with .silk. Third, advancement of the bladder reflexion from its almost invariably 
low level on the cervix to a more nearly normal location on the fundus. 

Such a replacement operation builds a basement of support for the uterus 
from the uterosacrals and posterior leaves of the broad ligaments. The Baldy- 
Webster technic is not only of great value in maintaining an anterior position 
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of tlio uterus but also tends to correct the coiuinonly associated prolapse of the 
ovaries. Sometimes the utcroovarian ligaments are still so attenuated that fur- 
ther shortening is necessary; this is accomplished by angleworm reefing with silk. 
Advancement of the reflexion of the bladder is important in keeping the uterus 
forward. "When a tube or a tube and ovary have to be removed, or if the 
round ligaments are not markedly attenuated, ^ve sometimes substitute an angle- 
worm reefing of the round ligaments, with silk, for the preferred Baldy-Webster 
technic. 

Sixty-nine patients (4S per cent) were subjected to reconstructive replace- 
ment operations; 47 were classical replacements and 22 included reefing of the 
round ligaments. 

Destructive Abdominal Operations. — Defundation, with suturing of the utero- 
sacrals and posterior leaves of the broad ligaments together with advancement 
of the bladder, has been employed when further pregnancies were impossible or 
inadvisable, and a preservation of regular menstruation was desired. Eemoval of 
the fundus was resorted to fifteen times. 

Thirty-two patients were subjected to supravaginal and eight to complete 
hysterectomy. The uterosacral ligaments were frequently sutured together and 
to the cervix after a supravaginal hj'sterectomy. 

Many of the patients in these abdominal cases were also operated upon va^n- 
ally, for repair of a cystoccle, lacerated perineum and rectocele, or an unhealthy 
cervix. If the vaginal work includes correction of a cystocele, the usual advance- 
ment of the bladder reflexion within the abdomen is omitted not only because 
it is unnecessary but it also may increase the incidence of infection. 

Vaginal Operations. — ^I^aginal operations alone’ were performed twenty-one 
times but only for incidental displacement of the uterus. Extensive plastic 
procedures were necessary for most of these cases. There were 9 vaginal hys- 
terectomies; 6 patients wore curetted for diagnosis and the menopause was in- 
duced in 5 with radium and in one with x-ray; in 5 the Watkins’ interposition 
operation was the procedure of choice (twice after vaginal defundation); and in 
only one did the technic include transfer of the bases of the broad ligaments. 

RESULTS 

One hundred twenty-one patients (85 per cent) have obtained complete 
symptomatic relief and an excellent clinical result; 4 have failed to 
report for examination; and 2 died, both from pulmonary embolism. 
Seven have slight sagging of the uterus, 2 of these followed subsequent 
deliveries, but in not a single patient has the uiems returned to a. retro- 
displaced position. Four have small cystic adnexal tumor masses which 
cause moderate discomfort; 3 of these occurred in patients mth residues 
of pelvic infection; 1 followed a supravaginal hysterectomy; and 2 oc- 
curred after defundation attended by a febrile convalescence. Two 
patients with endometriosis, subjected to a conservative reconstruction 
type of operation, continue to have marked dysmenorrhea and some 
bleeding; 2, with pelvic residues, developed postoperative cystic tumor 
masses and had to be reoperated. One patient has residual thrombo- 
phlebitis although the pelvic symptoms, for which she was operated. 
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have been completely , relieved; another complains of pelvic pain, ap- 
parently the result of postoperative adhesions which followed a previous 
operation; one continues to menstruate twice a month hut the uterus is 
in excellent position. 

Nineteen patients complained of sterility but 3 were found to have 
had the tubes removed at a previous operation. In 7 it was necessary 
to perform a destructive type of operation, not compatible with subse- 
quent conception. Nine reconstructive operations were attempted and 
2 of these patients have subsequently been delivered of healthy babies. 

Eleven women became pregnant following replacement operations, but 
we have had an opportunity, thus far, to examine only 3 of these patients 
after delivery; one has a perfect anatomic result, in the other two there 
is a slight tendency to sagging of the uterus (both were reefing cases) . 
However, obstetricians tell me that the classical abdominal replacement 
operation which we advocate does not interfere with the normal progress 
of labor and the uterus returns to its anterior position following delivery. 

Additional Data. — In six patients an acutely inflamed appendix was found at 
operation; in only 2 was there a preoperativo diagnosis of acute appc7idiciiis; the 
others were unsuspected findings. 

Adhesions of the anterior surface of the liver were found six times. Massive 
adhesions were encountered in the patient with tuberculous salpingitis. Five, 
with gonorrheal tubal disease, had typical adhesion bands of the anterior surface 
of the liver. Such adhesions, as described by Dr. Curtis, are found so frequently 
in patients with gonorrheal tubal disease that we consider their presence almost 
pathognomonic of a preexistent gonorrheal pelvic infection. 

Of 17 patients subjected to defundation, 15 were operated upon by the ab- 
dominal route and 2 vaginally; 1 of the vaginal cases developed a large pelvic 
abscess which was drained. Only 7 of the abdominal defundations pursued a 
normal postoperative course; 5 were febrile; 1 had a pulmonary embolus and 
2 developed infected wounds. 

Of 22, patients in whom replacement of the uterus included a reefing of the 
round ligaments, 16 are known to have obtained a good result; 1 failed to report 
for examination; in 5 (23 per cent) there is some sagging of the uterus. 

Only 4 patients Avith retroflexion had had the cervix cauterised prior to 
their abdominal operation. In 2 there "was no history of pelvic infection and 
no evidence of it was found at operation; in the other 2, however, adhesions 
and scar tissue encountered at operation confirmed our impression that ondo- 
cervical cauterization of a markedly rctrodisplaced uterus is inadvisable. 

Five women with retrodisplacemcnt and menopausal bleeding w’^ore subjected 
to diagnostic curettage and intrauterine radiation (1200 to 2000 me.); none of 
this group developed pelvic infection. 

CONCLUSIONS 

1. Retrodisplacement of the uterus per se may be responsible for lower 
abdominal and pelvic discomfort, uterine bleeding and dysmenorrhea; 
these symptoms are amenable to relief by operative intervention. 
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2. The findings at operation indicate that retrodisplacement of the 
uterus is a menace to tlie lioaltli of the ovaries and is responsible for the 
development of large, edematous, cystic ovaries which function ab- 
normally; and equally im])ortant, retrodisplacement apparently predis- 
poses to endometriosis and perhaps to uterine fibroids. 

3. The operative replacement of a symptomlcss, large, heavy, dragging 
retrofiexed uterus, in younger women, is soweiimea a justifiable proce- 
dure as a prophylactic measure. 

4. In this series retrodi.splaeement was an infrequent cause of back- 
ache; it alone was not responsible for sterility and apparently did not 
increase, materially, the incidence of spontaneous abortions. 

5. The surgical correction of retrodisplacement should embrace a 
utilization of all supporting .structures, namely the uterosacral ligaments, 
the posterior leaves of the broad ligaments, the round ligaments, and the 
peritoneal reflexion of the bladder. 

6. A recurrence of the retrodisplacement has not occurred in this series 
after subsequent pregnancies nor has there been any intei’ference with 
the normal progress of labor. 

7. Substitution, in selected ea.scs, of an angleworm reefing of the. 
round ligaments for the Baldy-Webster technic is helpful, but it is not 
an ideal procedure. 

8. Defundation, employed in the cure of retrodisplacement, is followed 
by postoperative complications more frequently than is supravaginal 
hysterectomy. 

104 South MicmoAN Avenue 


Note. — Four other papers presented at this meeting, those of Drs, 
Healy, Bonney, Caldwell, and J. M. Hundley, Jr., will be included in 
the November issue, together with the first installment of the dis- 
cussions. 
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Radiography and Radiotherapy 

Heyiowsky, K..: 'When Is an X-Ray Picture Indicated in Obstetrics? Hed. Klin. 
30: 1630, 1934. 

Obstetricians sliould resort to x-ray to clear up any indefinite situation. Wlien 
complications are due to pelvic contraction an x-ray picture will indicate whether or 
not a patient should be delivered in a hospital or at home. The x-ray will demon- 
strate anomalies in the shape of the pelvis. The author emphasizes that clinical 
measurements are by no means as reliable as the measuienients obtained by means 
of x-ray plates. X-ray pictures of lateral views arc most helpful and are absolutely 
indicated in all cases of contracted pelvis, funnel pelvis, and spondylolisthesis. In 
cases of abnormal presentation and deflection attitude, a correct diagnosis can easily 
be made by means of x-vay pictures. Furthermore, the x-ray will verify a diagnosis 
of multiple pregnancy, monsters and a suspicion of intrauterine death of the fetus. 

The author does not believe in the use of x-ray pictures for the purpose of 
measuring the fetal head, because thus far none of the methods advocated for this 
purpose have proved practical. He emphasizes particularly that chief reliance in 
obstetric difficulties should be placed upon clinical examination, and that x-ray 
pictures should be the last resort. In the vast majority of cases labor may be con- 
ducted safely without x-ray pictures. Exposure.s for x-ray pictures have absolutely 
no harmful effect upon the babv. ' 

d. P. GKEENItir.I,. 

Wahl, F. A.: Roentgenology in Obstetrics, Arch. f. Gynlik. 152: 173, 1933. 

tit mI 1 T examinations do not reveal all of the necessary informa- 

mn Manj cases which are obscure from a diagnostic point of view are Lared UD 

p senting part, and the relationship between head and pelvis and multiple nreir 

to «.e fls “ " ““""t o' PoosiUe da„ge, 

‘Ralph a. Reis. 
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Hajkis, Miron: EadiograpMc Evidence of Live Birth, Lancet 2: 184, 3S)34. 

The author states that the radiographic evidence of air in the lungs and the 
duodenum is strong proof of live birth. Air may be blown into the stomach by 
mouth-to-mouth breathing but not into the duodenum. He also remarks that the 
lungs of stillborn infants could not be inflated artificially. 

Atelectasis is most pronounced in the bases of the lungs, and more in the left than 
the right. 

Tliis procedure is of medicolegal import, even realizing that putrefaction may 
produce gas but tliis will be us bubbles and not as air-filled alveoli or bowel. 

H. Close Hessei/tine. 

BdclSre, C.: Metrorrhagia Among Young Women, Bull. Soc. d’obst. ct de gynec. 

p. 688, 1934. 

Bdclcre has observed 70 cases of metrorrhagia in young women where the etiology 
was unknomi. In such cases he has employed hysterosalpingography and believes 
this to be the best moans of exploration of the uleins. It is simple, rapid, and 
without danger. It is the only means of detecting a beginning cystic salpingitis. 
It likewise reveals intrauterine lesions such as retention of placental tissue, polyps, 
submucous fibroids, and cancer of the body of the uterus. It also gives information 
concerning lesions of the tubes. If hysterography is performed systematically it 
null permit limitation of curettement to those cases where there exists an intrauterine 
lesion. Curettement will then be necessaiy in only one-eighth of all cases of metror- 
rhagia in young women. Tlic author points out that chronic infection of the 
genitalia is a frequent cause of bleeding because lie found infection in two-tliirds 
of his cases. Hence, treatment should be directed against infection. Patients with 
cystic salpingitis should be operated upon and the others treated by means of 
vaccines and medical diathemy. 

J. P. GEEENHILIi. 

Jarcho, J.: The Value of the Roentgen Bay in Gynecology, Am. J. Surg. 21: 1.3, 

1933. 

Uterosalpingography is of the utmost importance: (1) in establishing the patency 
or nonpatency of fallopian tubes and definitely locating the site of blockage in cases 
of occlusion; (2) in restoring the patency of occluded tubes; (3) in suggesting the 
best site for a stoma in operations on sealed tubes or indicating the part of the 
tube to be resected; (4) in determining the success of salpingostomy and preventing 
the stoma from contracting and closing secondarily; (5) in the diagnosis, prognosis, 
and treatment of chronically inflamed and occluded tubes; (C) in deciding in cases 
of fibroid of the uterus upon the most advisable therapeutic procedure, whether 
surgical interference, roentgen, or radium treatment; (7) in making a differential 
diagnosis, in settling differences of opinion in pelvic diagnosis, and in providing a 
permanent record for future use. 

J. THOKNWELL WiTnERSPOON’. 

B^clfere, C.: Accidental Vascular Injection in the Course of Hysterosalpingog- 
raphy, Bull. Soc. d’obst. et de gynec. p. 31, 1933. 

In 1926 Beclere published two reprints of roentgen ray pictures which demon- 
strated the injection of iodized oil into blood vessels during experimental work. At 
that time he cautioned against the use of excessive pressure in the instillation of 
lipiodol. In 1929 BruH, Vaurell and Biera demonstrated the accidental injection of 
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Upiodol into blood vessels in a ^omaxi. (Since then other reports of tins accident 
have appeared, J. P. G.) B6clere says that he has not infrequently detected such 
accidents in the pubUshed pictures of other authors who did not recognize the 
complication and assumed the shadows indicated tubal permeability. Hence this 
accident is more common than is generally believed. 

Vascular injection of lipiodol can occur only if both tubes are obstructed. The 
day after the injection, the iodized oil has escaped into the general circulation and 
cannot be found in the pelvis. 

The accident occurs (1) when too much pressure is exerted in the presence of 
closed tubes, (2) when the uterine cavity is very small in cases of underdevelopment 
and the tubes are sealed off, and (3) where salpingectomy has been performed and 
there are abnormal vascular anastomoses. On the other hand, it is rare in cases of 
metrorrhagia. Fortunately accidental injection of lipiodol is well tolerated by the 
patient. 

J. P. GEEENHILIi. 

Shute, E., and Davis, M. E.: Histologic Changes in Rabbits and in Dogs Follow- 
lowing the Intravenous Injection of Thorium Preparations, Arcli. Path. 15: 27, 
1933. 

By means of intravenous injection of colloidal preparations of thorium, viz: 
tordiol, umbrathor and the less toxic thorotrast, Shute and Davis were able to secure 
visualization of the liver and' spleen in rabbits and dogs but were unable to visualize 
the placenta. These authors used smaller doses than did others for successful 
placental visualization in the rat. Even their smaller dosages produced intense de- 
generation of the liver and spleen and caused one rabbit to abort and to have a 
spontaneous rupture of the spleen and a postpartum hemorrhage. They state that 
colloidal thorium has no place in clinical worh. 

Particles of thorotrast practically disappear from the liver and spleen in two or 
three months after injection, and tlie cells regain an almost normal appearance. The 
placenta of the dog and of the rabbit appears to be an effective barrier to the trans- 
mission of thorium to the fetus. With the exception of the animal mentioned, all 

of their pregnant animals carried their young to term or were killed near term for 

study. The metal could be found in the rabbit placenta microscopically up to 
eleven days after injection, but by this time it was in the form of very fine 

particles and after that seemed to disappear. Placental cells do not show the 

destructive changes observed in the cells of -the liver and spleen. 

W. B. Serein. 


Gilbert, P.: Radiotherapy of Tuberculous Adnexitis, Bull. Soe. d'obst. et do 
gyn6c. p. 606, 1933. 


The tubes are involved in SO to 90 per cent of aU cases of tuberculosis of tbo 
female genital tract. The diagnosis is difficult to make before operation and even 
at operation it is impossible to recognize the true diagnosis in most cases. Micro- 
scopic examination is necessary. 


The indications for radiotherapy in this condition depend upon the age of the 
patient and the severity of the lesions. In young women radiotherapy should be 
used only if change of climate, heliotherapy and ultraviolet rays have failed. Even 
in apparently hopeless cases, radiotherapy should be tried. The action of the 
roentgen rays is not directly on the tubercle bacilli but upon the tubercles which 
are radiosensitive. In serious cases, all ovarian function should be eliminated. 
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Gilbert treated 13 women who ^had tuberculous salpingitis with roentgen rays. In 
9 cases there was a clinical cure, in 5 cases there was considerable amelioration and 
3 women died of a continuation of the tuberculous process. 

J. P. GRBENiiinn. 

Jacobi, H., and Lindner, J.: Indications, Results and Failures of Roentgen Ray- 

Castration, Monatsch. f. Geburtsh. u. GyniLlc. 94: 178, 1933. 

From 1928 to 1931 roentgen rays were used for the purpose of producing castra- 
tion in 383 women. Twelve women could not be traced and 4 died. Among the 3G7 
remaining women, there was an amenorrhea after one or more bleedings in 96.2 per 
cent of all the cases. If the roentgen rays are applied to the ovaries in the first 
half of the menstrual cycle, amenorrhea sets in more quichly than if the rays are 
applied in the second half of the period. Likewise the older the patient, the more 
quickly will amenorrhea result after radiation. In 14 women (3.8 per cent) an 
amenorrhea failed to result. 

No harmful sequelae were observed after radiation. Porty^-one women complained 
of hot flashes and 35 had palpitation, headaches, and abdominal discomfort. 

J. P. Greenhill. 

Tesauro, G.: Pregnancy After X-Ray Treatment of the Mother, Ztschr. f. 

Geburtsh. u. Gynak. 102: 522, 1933. 

In a series of 68 patients who were subjected to ovarian-stimulating doses of 
x-ray for various reasons, mainly for amenorrhea and oligomenorrhea, 18 subse- 
quently became pregnant and delivered 21 children. In 5 cases pregnancy occurred 
within the first year after treatment, in the remaining ones in from one to six years. 
The x-ray dose was never over 10 per cent of the erythema dose, ranging mainly 
from 2 to 5 per cent. 

All pregnancies and all deliveries ran a normal course. The children were ob- 
served over a period of five years. No anomalies of growth or general development 
were noted. The -wTiter merely states these facts, considering the number of cases 
too small to warrant conclusions. 

Grover Liese. 

Husted, E.: On X-Ray Treatment in Certain Forms of Metrorrhagia, Acta obst. 

et gyncc. Scandinav. 13: 103, 1933. 

Hypertrophia irregularis glandularis endometrii is found chiefly in women near 
the climacterium, but occurs also in young and relatively young women. It seldom 
occurs during the menopause. 

The endometrial changes are associated with quite irregular, often protracted or 
profuse hemorrhages which may lead to a marked degree of anemia; in several cases 
the abnormal hemorrhage is preceded by an interval considerably longer than that 
of the normal menstrual cycle. 

Physical examination of the patient usually reveals no definite abnormality other 
than some degree of anemia; nor does gynecologic examination as a rule show any 
abnormality. An abnormal condition of the adnexa is made out only in a very few 
cases. Hence the diagnosis can be made only by histologic examination of the 
endometrium, by demonstration of the typical changes. The endometrial changes 
are very likely to recur after curettage. 

X-ray treatment has given excellent results; it has been easy to carry out, and 
ambulatory treatment was given -without any inconvenience in the great majority of 
the cases reported by Husted. ' Among 100 patients treated with x-rays who were 
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examined one to eight years after the treatment, only two had a relapse. In one of 
these, the condition proved refractory to x-ray treatment requiring operation. 

In most of the patients the x-ray treatment was followed by symptoms of 
ovarian insufficiency, usually of a fairly mild character, giving actual discomfort 
only in about one-fourth of the cases. These symptoms, on the w’hole, appear to have 
been no worse than the average run of such complaints in connection with the 
normal climacterium. 

The conclusions that may be drawn from the material presented as to the treat- 
ment of those cases of metrorrhagia in which there is irregular glandular hyper- 
trophy of the endometrium are as follows: 

In older patients, near the climacterium, x-ray treatment is indicated when the 
diagnosis is established by the histologic findings. 

In younger patients, in the latter part of the thirties, without beginning symptoms 
of ovarian insufficiency, the effect of curettage is awaited', if there is a relapse of 
the condition, x-ray treatment is given, after repeated curettage when required. 

Hysterectomy ought to be the ultimate resort to fall back upon only in the 
extremely rare instances where the hemorrhages cannot be checked by x-ray treat- 
ment. 

J. P. Gueenhill. 

Vogt, E.; The Roentgen Ray and Radium Treatment of Inoperable Ovarian 
Carcinoma, Med. Ivlin, 29: 1464, 1933. 

The experience of Vogt with the postoperative roentgen ray and radium treat- 
ment of inoperable carcinoma of the ovary leads him to conclude that in cases of 
operable carcinoma of the ovary it is wise to employ postoperative roentgen ray 
treatment prophylactically. A fuU dose is administered. In cases of inoperable 
cancer of the ovary where the diagnosis was proved by exploratory laparotomy and 
biopsy, the author combines a full roentgen ray dose with 2,000 mgrn. hours of 
intrauterine radium. This is repeated two or three times. Vogt believes that com- 
bined roentgen ray and radium therapy gives better results than roentgen ray treat- 
ment alone. 

J. P. GREENHn.E. 

Nielsen, M. : Radium Treatment of Cancer of the Cervix During Pregnancy, Acta 

obst. do gynec. Scandinav. 13: 235, 1934. 

Cancer of the cervix is a rare complication in pregnancy (about 0.005 per cent). 
IVliether cancer of the cervix takes a particularly rapid course during pregnancy is 
a question that cannot be answered generally, but it is a striking fact that the 
cancer is often inoperable in the latter half of the gestation period when the 
patient applies for treatment. A report is given of 3 cases of postconceptional 
radium-treated cancer of the cervix, together with a review of 41 cases gathered 
from the literature. 

In 12 out of these 44 cases the pregnancy was interrupted by abortion. Among 
the 32 children who were born at term or nearly so, only 3 were defective as a result 
of the treatment. Thus the prognosis is relatively good as far as the cliildren are 
concerned. Por the mothers the prognosis is poor, only S being alive three years 
after the treatment. Labor at term or abortion was spontaneous in 32 of these 
patients; 5 of these died from hemorrhage during parturition, 2 from infection. 
Operation was performed in 12 cases: Cesarean section in 5 (one with fatal out- 
come, eclampsia), cesarean section with supravaginal amputation of the uterus in 4 
(one died), and cesarean section with total hysterectomy in 4 (all fatal). 
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Out of regard for the child the author advises against intracervical radium treat- 
ment, and, on account of the danger of fatal hemorrhage during parturition at 
term, cesarean section is recommended, with supravaginal amputation if advisable. 

J. P. Greenhill, 

Porcaro, Diego: Bullettino della Sacreta Piemonteso, Arch, di ostet. e ginec. 40: 

295, 1933. 

The author reports his results mth x-ray treatment of the pituitary and thyroid 
glands in women suffering from surgical menopause. The study is based on 11 
cases, in which excellent results were obtained in 9. . The results on 2 women were 
negative. The x-ray dose on both the pituitary and thyroid glands was a stimulat- 
ing one. The blood pressure and pulse rate were recorded. Following the treatment 
the blood pressure was lowered and the pulse rate slower. 

AtTGUST F. Daro. 


Items 

American Board of Obstetrics and* Gjrnecology Examination 

The next written examination and review of ease histories of Group 
B applicants for certification by this Board will be held in various 
cities of the United States and Canada on Saturday, December 7, 1935. 

Application blanks and booklet of information may be obtained 
from Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh 
(6), Pennsylvania. Applications for this examination must be filed in 
this office not later than November 1, 1935. 


The Editors are pleased to announce the resumiition in an earlj'' 
issue of the discussions of papers read at the meetings of the various 
societies of which this Journal is the official organ. It is necessary, 
in order to conserve space, to condense this material as much as pos- 
sible, but it is hoped that as published, the discussions will add much 
to the value of the papers. 


Erratum 


In the article by Drs. Allen and Reynolds in the September issue of the Joukxat., 
on natre 318. the fifth and sixth lines under “Note” should read : In this paper the 
T! tvne crystals of progestin (m.p. 128°) are known now as A progesterone, and the 
C-type crystals of progestin (m.p. 120.5°-121') are now known as E progesterone. 
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BARTON COOKE HIRST 1861—1935 



American Journal of 
Obstetrics and Gynecology 

Vob. 30 St. Louis, November, 1935 No. 5 


IN MEMOEIAM 


Barton Cooke Hirst 


n AKTON COOKE HIBST died September 2, 1935, at his home in 
^ Philadelphia, of acute dilatation of the heart. He was horn in 
Chestnut Hill, Philadelphia, on July 20, 1861, the son of William 
Lnca.s Hirst, a prominent attorney, and Lydia Barton Cooke. The 
Hirst family tree is traced in England as far back as the twelfth 
eentiu’y, and the American branch of the family springs from John 
Hirst, who emigrated and settled in Bethlehem, Pennsylvania, in 1749. 
The tradition of tlie family was the law, there having been genera- 
tions of Dr. Hirst’s forebeai's in Temple Bar, London, and his decision 
to study medicine was an early evidence of the independence of 
thought which was always a salient eharacteri.stic. 

Dr. Hirst married Elizabeth Haskins Dupuy Graham of Philadelphia 
in 1890, who survives him, as do also a daughter, Mrs. Elizabeth 
Dupuy Graham Lippincott, and two sons. Barton, Junior, an aviator 
in the late War, and Dr. John Cooke Hirst 2nd, an obstetrician of 
Philadelphia. The third son, Thomas, a First Lieutenant in the 151st 
Field Artillery, died in action in the late War. 


Di. Iliist entered the College Department of the XTniversitv of 
Pennsylvania from the Faires Academy Avith the class of 1882, but at 
the end of his freshman year, having made up his mind as to his life 
work, another example of his independence and early maturity, he 
entered the Medical School, graduating Avith the class of 1883. Sub- 
sequent to his graduation in medicine he served as an interne in the 
University Hospital and then studied in Heidelberg, Vienna, Berlin, 
and Munich, where he became an interne Avith teaching duties. This 
Munich appointment probably had a great deal to do Avith his lifelong 
fight for better teaching in obstetrics. At the time of this appoinU 
ment, eighteen months after his graduation, from the highest type 
medical school in the United States, he personally had never confined 
a Avoman, AAdulemn the other hand many of the students Avhom he had 
to teach and direct had made deliveries in more than one case. It 
goes withorit saying that a man of his mental attributes could not but 
make an odious comparison between the teaching abroad and that in 
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the United States. In any event, we know that the practical training 
in obstetrics for students became one of the ruling passions of his life. 
When he returned to Philadelphia and was made an assistant to Dr. 
R. A. P. Penrose, then Professor of Obstetrics at the University 
of Pennsylvania, there was not a bed devoted to this branch of medi- 
cine in the hospital and no arrangements for extramural student 
obstetrics. As soon, however, as he was elected to succeed Dr. Penrose 
in the professorship, he filled both of these needs by establishing a 
maternity department in the hospital and by creating an extramural 
service for home deliveries by senior students under close .supervision. 
This latter service was and is known as the Southeastern Dispensary. 
Until Dr. Hirst’s retirement from the Undergraduate School he re- 
mained largely responsible for its financial support. 

At the time of his election to the chair of obstetrics at the University 
in 1889 the medical faculty was probably the most famous in the 
history of the school. AgncAV, Wood, Pepper, Piersol, Reichei’t, Nor- 
ris, Leidy, Wormley, Goodell, Tyson, and White, form a company 
which might well have given pause to a new member whose life span 
at that time was twenty-nine years. That he was impressed, goes 
without saying, but by his sheer professional ability and his ever 
present tact he was able to make himself acceptable to all of them — 
no mean feat. It is noteworthy that Dr. Hirst was onlj'' the fifth man 
to hold this chair since the first incumbent. Dr. James, was elected in 
1810, the others having been Dr. Dewees, who held it for only one 
year, and Drs. Hodge and Penrose. It may be said that four men — 
James, Hodge, Penrose, and Hirst — ^liave divided the occupany of this 
chair for one hundred and seventeen years. Dr. Hirst occupied the 
chair of obstetrics in the University for thirty-eight years, delivering 
three leeture.s, or their equivalent, each week to crowded benches, and 
also personally conducting the large clinical service which he at- 
tracted to his ever growing department. The funds needed for new 
buildings were obtained to a large extent by his personal solicitation. 

Dr. Hirst did a vast amount of gynecology as Avell as obstetrics in 
his service. He believed, taught, and fought for the intei’dependence 
of obstetrics and gynecology, at that time not generally conceded. 
In this movement he was a pioneer. He felt most strongly that no 
man unless a skilled pelvic surgeon could be considered a safe ob- 
stetrician, and that the reverse was also true, an opinion now almost 
axiomatic in the minds of those competent to .iudge, but at that time 
a very heterodox opinion in most quarters. 

When he retired on age in 1927 from the chair of obstetrics in the 
Undergraduate School he was by far the oldest member of the faculty 
in point of service. The trustees of the University who in 1907 had 
conferred upon him the B.A. degree as of the class of 1882, and who 
subsequently gave him the honorary Doctor of Science degree, elected 
him, on his retirement from the chair of obstetrics, emeritus professor 
of obstetrics in the Undergraduate School, and on the amalgamation 
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of the HoAvard Hospital with the Graduate School of Medicine of the 
University, they elected him as professor of obstetrics in that 
institution Avitli a service in the Graduate Hospital, He held this 
position until his death, conducting a very active teaching and opera- 
tive service Avitli the enthusiasm that was his in 1889, and Avith the 
ability and IcnoAvledge that his ripe experience had brought to full 
fruition. 

Dr. Hirst held many and various positions in the medical Avoiid. 
He AAms proud to have been the Chairman of the Section on Ob- 
stetrics, Gynecology and Abdominal Surgery of the American Medi- 
cal Association, and also to liaA-e been one of the founders of the 
American College of Surgeons. He was an enthusiastic member of the 
American Gynecological Society and one of its former presidents. He 
Avas a FelloAv of the College of Physicians of Philadelphia since 1888. 
He Avas the only member of the Philadelphia Obstetrical Society CA'^er 
to be elected three times as its president. He Avas a corresponding 
member of the Society of Obstetrics and Gynecology of Paris ; Con- 
sulting Surgeon of the Paris Society of Foreign Surgeons ; an honor- 
ary member of the Obstetrical Society of Edinburgh and also of the 
Belgian Gjniecological and Obstetrical Society. The University of 
Pittsburgh gaA'e him the honorary LL.D. degree. 

His hospital activities in Philadelphia, aside from the University 
Hospital and the Hospital of the Graduate School of Medicine com- 
prised staff membership formerly at the Philadelphia General and the 
HoAvard Hospital, and latterly until his death he AAms active on the 
staff of the Orthopedic and the Lying-In Hospitals. The AAuiter al- 
Avays felt that his first and greatest love Avas to the HoAvard Hospital 
in which for many j^ears he Avas the mainspring. In fact from the 
time of his election to the HoAvard Hospital UAitil its amalgamation 
Asdth the Graduate School of Medicine of the University it is no exag- 
geration to say that he aa^rs the most active member of its staff. It 
is a pleasure to bear AAutness to the fact that after the HoAvard Hos- 
pital had become an integral part of the Graduate Hospital Dr. Hirst 
transferred his allegiance to that institution. 

In his earlier years he Avas a prolific Avriter. The American System 
of Obstetrics, edited by him, his Atlas of Gynecology, Human Mon- 
strosities, as co-editor Avith Piersol, and his oavii tAvo textbooks, the 
one on Obstetrics and the other on Diseases of Women, bear ample 
Avitness to this fact, not to mention his many scattered articles and 
papers. 

Such is the imperfect record of his achievement, and truly it is an 
enviable one, but to the many who kneAv and revered him, it portrays 
but the shadoAv of the man himself. The Avriter had peculiar oppor- 
tunities to appraise Dr. Hirst at his true value— first as his student, 
some years later as an assistant on his staff, and a quiz master under 
him, and for the past eight years as his colleague in the Graduate 
School of Medicine, and the attributes Avhich have indelibly impressed 
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themselves were his modesty, his courtesy, his kindliness, which was 
unfailing, liis interest in young men, liis enthusiasm for the newer 
developments in medicine, his keen sense of humor, which made him 
enjoy a joke on himself at least as much as when another was the 
subject, an unusual trait, and his marvelous vitality, both physical 
and mental. Even during the past summer he followed his usual 
cu.stom with regard to swimming, golf, and sailing; he continued to 
operate to the end of his life, and within two weeks of his death 
devised a new technic for sterilization. 

As a consultant he was without a peer, not only in his knowledge 
but in his manifest sympatlij’’ Avith the patient and his meticulous 
courtesy to the physician. He was an omniA'orous reader and a great 
sulferer from insomnia ; this combination resulted in his being thoi’- 
oughly conversant Avith general literature, and his interest in art and 
music must be emphasized. He Avas the life of the Aa'c o'clock social 
gatherings of medical men in the old days at the Unwersity Club be- 
fore his ]jarticular hcie noire, prohibition, put an end to them. In 
medical societies he Avas a mo.st delightful essayi.st and his discussions 
of the papers of other men Avere abvays courteous, but he never 
hesitated to be critical Avhen ci'iticism Avas indicated. 

He Avas a great teacher in the fullest meaning of that term, and 
in the opinion, of tliousands of undergraduate students of his day he 
Avas by far the best lecturer in the faculty. When it is remembered 
that actually seA^eral thousand men sat mider him during his thirty- 
eight years of teaching, and that Avhat he taught them has been 
utilized in their daih^ AA'ork among countless Avomen patients, it must 
be felt that this alone Avould, haA'e been an enduring monument to 
his memory, cA’^en had he done no other meritorious Avork as a medical 
pioneer in obstetrical teaching and as a writer. 

In his death, premature for liim cAmn at his age, medicine has lost 
an outstanding figure ; obstetifies has lost one of the last of the 
pioneers, and his many friends and colleagues haA'e an abiding sense 
of a loss which can only increase as time passes. 

William R. Nicholson. 


The Editoi’s of the Journal desire to add to the foregoing memorial 
an expi’ession of their OAvn sense of personal loss in the death of Dr. 
Hir.st. He Avas a member of the Advisory Editorial Board from the 
time of its organization and during the earlier years in particular 
proved a good friend by his advice and counsel. Dr. Hirst occupied 
a uniciue position in the profession, he combined Avith his extensive 
IcnoAvledge of the science of medicine, a cultural and personal quality 
which is essential and mo.st desirable in the equipment of a physician. 
He Avas a phj^sician in AAdiom the human side Avas of equal rank 

Avith scientific attainment. We pay honor to his memory. 

George W. Kosmah. 
Hugo Ehrenfesf. 



Original Communications 


experience with multiple dose 

IN MALIGNANT DISEASES OF THE UTERUS AND 01 ARIES 

William P. Healy, M.D., New York, N. 1 . 

TN SEPTEMBER, 1932, at the amuial maetiiig of ““ 

1 Roentgen Roy Soeioly, I gave as my opinion that anj ti 
provement in statistics dealing with end-vesnlts m 
cei-vical eancer by radiation would depend upon pur ability to ineiea, 
the amount of effective radiation reaching the cancer ivhicli a le. y ■ 
invaded the parametria and at the same time to avoid doing seiioiis 

daiuasic to tlxG iiornifll tissues by tlic rajs. ^ ^ 

A review of the eiid-resuUs published at tliat time by various we - 
established radiation clinics throughout the world indicated that suh- 
stantiallv the same percentage of cures was obtained by all. It seemed 
evident, 'therefore, that the probable maximum percentage of cures had 
been attained by the methods of treatment then in vogue. ^ 

Interestingly enough, it did not seem to matter much just which plan 
of radiation therapy was favored by a clinic, as long as the maximum 
dosage of radiation, within the limits of normal tissue tolerance for ad- 
joining strnctures, was given to the primary lesion. In the majority of 
instances this was accomplished by means of radium applied diieetlj 
to the latter. In some clinics deep x-ray therapy was used in conjunction 
with radium, usually following it, although in a few clinics two cycles 
of x-ray were given, one preceding the radium applications and the 
other following them. 

A study of the amount of effective radiation reaching the cancer located 
in the parametrial tissues by means of the metliods of x-ray therapy 
in use at that time, readily demonstrated that the total dosage was so 
small as to be almost of negligible value as regards a destructive effect 
upon cancer, exce]ff in the presence of extremely radiation sensitive 
eancer growths. Its chief value seemed to be in the response obtained 
from the ulcerated and infected primary lesion which usually cleaned 
up remarkably under the x-ray so that the subsequent radium applica- 
tions could be made more effectively and with less risk of local inflamma- 
toiy reactions, or of causing severe and continuing infection and slough 
in the necrotic irradiated tissues. 

♦Presented at ttie Sixtieth Annual Meeting' of the American Gynecological Society, 
hold at Hot Springs, Va., May 27 to 29, 1935. 


Kote: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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Actually, as far as treatment of cancer of the cervix was concerned, 
the only advantage accruing to clinics with well-organized deep x-ray 
therapy departments lay in the greater flexibility and range of treatment 
available for advanced cases and for cases in Avhich one could not expect 
more than temporary palliation. Such patients stood the x-raj^ treat- 
ments well since it required but a few minutes to give each treatment. 
In this way the patients in the hopeless cases were probably given a few 
more weeks or months of useful life than could have been obtained 
by radium alone. 

Accordingly with a view to increasing the amount of radiation reach- 
ing the parametrial field, we established a different plan of x-ray therapy 
in January, 1933, for our cases of cancer of the cervix. Our experience 
with the first 26 jiatients treated under this plan was given in a pre- 
liminary report read in September, 1933, before the American Congress 
of Eadiology.- 

. AVe stated that “Our usual plan of exleimal irradiation with x-rays 
was changed in order to increase the amount of effective radiation given 
to the pelvic field adjoining the cervix, Mith the thought of controlling 
the disease in advanced cases for a longer period of time, and possibly 
thereby to lead to an increase in the percentage of pei'manent cures in 
such cases.” 

The method followed in the 26 cases reported consisted in lengthening 
the target skin distance from 50 cm, to 70 cm. and in giving only 200 r. 
at one time to a skin field instead of 700 r. Lengthening the target skin 
distance increased the depth dose, and reducing the number of roentgens 
for each treatment diminished the .skin reaction, thus permitting more 
treatments to be given to each field, thereby increasing the total number 
of roentgens given to each skin area. Daily treatments of 200 r. were 
given to each of tAvo opposite fields until a total of 2,000 r. or in some 
cases 2,400 r. had been given to each of the four fields. 

The x-ray dosage factors in this series were as follows : 200 kv. peak 
voltage, 30 ma. current, 70 cm. tai’get skin distance, 0.5 mm, cu. + 2.0 mm. 
al. filtration, two anterior and two posterior fields, 10 x 15 cm. each, 200 
r. per treatment. 

A total of 400 r. were thus given daily to alternate halves of the pelvis 
including the corresponding half of the cervix. It required three to four 
Aveeks to give this series of treatments and when they were finished it 
was estimated that from three to five threshold eiythema doses of roent- 
gen radiation had been given to the cervix and parametria for a distance 
of 10 to 11 cm. lateral to the ceiwical canal. This was considerably 
more than had been obtained by our previous single eycle plan of 700 
r. to each field at one exposure. The latter plan gave 1 to 2 threshold 
erj^thema doses throughout the parametria. 

This first or experimental series was interesting and instructive to 
us in that the patients on the ivhole .stood the treatments well. The .skin 
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was not badly damaged, in fact only in 10 per cent was there a maiked 
reaction with blistering and peeling. Bladder irritability except for 
temporary increased frequency was iinnsual. Intestinal disturbance was 
more constant. As a rule it was sho^vn by diarrhea and cramps for a 
week or ten days but in a few instances these sj'mptoms pei’sisted longer 
and were more severe and caused in such cases considerable prostration 
and weight loss, nevertheless by hospitalizing such patients they were able 
to continue treatment. 

We were favorably impressed by our experience witli this series of 
cases and by the fact that in 20 of the 26 cases primary healing of the 
ulcerated, diseased cervix was observed under x-ray alone before radium 
was applied. 

As our experience grew in the use of tliis so-called multiple divided 
dose plan of x-ray therapy, we found it desirable to vary the plan ac- 
cording to various controUiug factors. 

It was our impression that patients in poor or only fair physical con- 
dition did better under the single pelvic cycle rather than the multiple 
dose prolonged treatment plan. 

Patients with very advanced disease in which treatment ean be re- 
garded only as palliative we believe sliould not be subjected to this 
intensive form of radiation therapy. A number of such patients were 
treated and gave a rather satisfactory and encouraging response for 
a few months, there was complete local healing mth cessation of bleed- 
ing and discharge and a distinct gain in weight. After several months 
however local ulceration occurred again, the patients lost weight very 
rapidly and suffered intense pain from renewed cancer activity in the 
fibrosed parametria! tissue resulting from the roentgen radiation. 

It is questionable in our minds whether one is justified in subjecting 
these patients, hopelessly ill with advanced cancer, to the mental and 
physical strain as well as the financial expense of prolonged radiation 
therapy when the probable prolongation of life will be so short and the 
ultimate pain and distress so great. As a result of our experience with 
such cases during the past two and a half years I have decided not to 
advise intensive roentgen radiation for them. 

As a general proposition because of limited bed capacity in our hos- 
pital we prefer to carry on the x-ray treatments with the patients ambula- 
toiy and residing outside the hospital. If a patient’s residence is more 
than forty-five to sixty minutes’ journey from the hospital, we find it best 
to give only the single instead of the multiple dose cycle.’ Patients 
lirtng near the hospital and in good physical condition may take a pro- 
longed series of treatments. Those in poor condition or living at a 
distance must have a short series. 

Patients with heavy pendulous abdomen or quite generally obese are 
not good subjects for roentgen radiation. Much skin and subcutaneous 
fat damage is apt to result, leading to localized areas of bra-wny indura- 
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tioii with ovcriyiDg telaiigieelases. Such areas are easily injured and this 
may result in elironie ulceration extremely difficult to heal. For these 
reasons roentgen radiation usually is omitted in obese patients. In re- 
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-vdewing our records for the past two and a half years, it is evident at once 
that these and other factors liave guided or influenced us in our choice of 
the method of roentgen ray therapy for each case. Early in 1934 at the 
suggestion of Dr. A. Norman Ameson we added a right and a left lateral 
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pelvic field to tlie two anterior and two posterior fields previously 
used. This change was made in order to wden the field of parametrial 
radiation and to increase the percentage deiith dose reaching the tissues 
in the outer portion of the pelvis. 

"With the previous set-up of four fields and 50 cm. target skin distance 
one obtained in the parametrial fields located from 6 cm. to 10 cm. lateral 
to the eendcal canal about 50 to 40 per cent of the skin dosage. Under 
the new set-up of six fields and treatments given at 70 cm. from 85 to 95 
per cent of the total skin dosage is obtained in these areas 6 to 10 cm. 
lateral to the center of the cervix. This is approximately an increase of 
100 per cent in the amount of effective irradiation delivered to the outly- 
ing parametria (Pigs. 1 and 2).^ 

At the present time, therefore, ivith few exceptions, all patients re- 
ceiving roentgen radiation for carcinoma of the cervix are treated 
through six ports. From Jan. 1, 1933 to May 15, 1935, about 307 patients 
with carcinoma of the cervix v/ere accepted for treatment. Most of these 
were primary cases, some were recurrent, a few were so-called prophy- 
lactic, following hysterectomy. 

Eiglity-uine patients received 1 or 2 cycles of 4 fields, 2 anterior and 2 posterior, 
200 kv., at 50 cm., 0.5 cu., 2.0 Al., 700 r. each field. As a rule those in wliich only 
one cycle was given received it before the radium application and failed to return 
for the second cycle later on. The parametrial field in such cases therefore received 
the equivalent of about one threshold erj-thema dose from the x-ray. In the patients 
receiving two cycles one was given before and the other about four to six weeks 
after the radium, the parametrial fields received the equivalent of two threshold 
erythema doses from roentgen radiation. 

Eighty-one patients received two cycles of six fields at 70 cm., 700 r. each, 
one cycle before and the other following the application of radium. In this group the 
parametrial tissues also received about two threshold erytiiema doses but the addition 
of lateral treatment ports widened out the parametrial fields so tliat a larger area 
about 10 by 16 cm. received the equivalent of two threshold erj-thema doses. 

One hundred and seven patients received multiple divided doses of roentgen 
ray. The dosage factors were 200 kv., 30 ma. current, 70 cm. target skin distance, 
0.5 mm. cu., 2.0 mm. Al. filtration, 14 by 10 fields, six fields, 2 anterior, 2 posterior, 
right and left lateral, 300 r. daily to each of two opposite fields for total of 600 r. 
daily. 

Treatments continued until 1,500 r. to 1,800 r. had been given to each field. Tliis 
would be equivalent to from 2% to 31/2 threshold erj-thema doses in a parametrial 
field measuring 10 cm. anteroposteriorly and 16 cm. transversely in an average fe- 
male pelvis of 23 by 35 cm. 

TIiosg patieMs in whom an offort ivas made to givo a long’ sorios of dcop 
x-ray treatments are the ones with wbicb we are cliieflj* concerned in tins 
stvidy as they are the cases in ivhicb the heaviest dosage was given b.y 
this method not only to the primary lesion and the parametria but also 

to the skin, the abdominal walls, the intestines, bladder, blood vessels 
nerves, etc. ’ 

It sbonld be of interest therefore to note the effect of such treatments 
on the cancer and on the normal tissues traversed bj’^ the rays, also -to 
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detennine whether these treatments can be safely given, and to ascertain 
if the response of the cancer to them is sufficient to justify the increased 
cost and inconvenience to the patient. 

We fully realize it is not an innovation to give multiple divided doses 
of x-ray for the treatment of cancer. For a long time such treatments 
have been given by Coutard at the Radium Institute in Paris. While his 
method is best knomi because of his work with oral cancer, nevertheless 
he has also treated many of their eases of cancer of the cervix by means 
of multiple prolonged exposures to deep roentgen rays and has ap- 
parently led to a distinct improvement in the percentage of five-year 
cures reported by them. 

In our work the effort has been made to continue the x-ray treatments 
in each case up to the limit of tolerance of the normal tissues in the 
irradiated fields. Since the percentage of radiation reaching the skin 
is always greater than that received by tlie underljong tissues we are 
usually guided in our decision to go on or to stop, by the skin reaction. 

With the x-ray dosage factors used in our set-up, the threshold 
erythema dose is about 500 r. for a single exposure. Since six ports or 
fields are used and two opposite fields are treated daily, it requires three 
days to make one complete cycle of the pelvis. Therefore a seventy-two- 
hour interval elapses before the same sldn area is treated again. 

DufEy, Arneson, and Voke^ in their study of iiuinan skin recuperation following 
irradiation concluded that the skin in forty-eight hours recovered 76 per cent of 
the immediate radiation damage suffered. They estimated that 425 r. would represent 
the threshold erythema dose for two treatments given at a forty-eight-hour interval. 
As our patients received only 300 r. every seventy-two hours to the same area with 
similar x-ray factors to theirs, there was sufficient time for marked skin recupera- 
tion between treatments. 

With six fields we soon found that skin reactions and intestinal dis- 
turbances were more marked and appeared sooner than when only four 
fields were used. This no doubt is explained by the fact that only twenty- 
four hours elapse between the anteroposterior and lateral treatments 
on each side of the pelvis, and this results in cross firing of adjoining 
fields within twenty-four hours and a piling up of radiation effect in 
them. 

Rarely, however, were the sMn reactions alone severe enough during 
the course of treatment to necessitate postponing or stopping treatments. 
As it required fifteen to eighteen days to finish the x-ray, the slrin changes 
were usually growing evident toward the end of the series and tended 
to be much more noticeable in the following two weeks after which time 
they rapidly subsided. 

On the other hand disturbances of the bowel, evidenced by frequent 
stools and intestinal cramps might occur during the course of x-ray 
treatments and if not controlled by diet and medication would neces- 
sitate omitting the x-ray treatments for several days. 




G20 


AMERICAN JOURNAE OP OBSTETRICS AND GYNECOLOGY 


However it was more common to have the bowel symptoms make their 
appearance toward the end of the series, and then they might continue 
for two to four weeks afterward. 

Bladder symptoms, if present at all, were usually mild and rarely 
required medication. It was not unusual to iiave a patient suffering 
from urinary frequency and dysiiria caused by the cancer, remark that 
her bladder symptoms were relieved by the x-ray treatments. 

Constitutional symptoms due to anorexia, nausea, A'^omiting, general 
pi’ostration, rarely occurred. Strange to say the most severe constitu- 
tional, intestinal and skin reactions occurred in the cases in Avhich the 
radium applications preceded the x-ray. This has been so noticeable 
in several cases in wliich x-ray therapy Avas started two or three days 
after the radium, because tiie lesions Avere not extensive and they aa'cvc 
regarded as favorable for immediate application of radium, that I believe 
the x-ray scries should not be stai-ted sooner than fourteen days after the 
termination of radium treatments. This Avill permit the. tissues to 
recuperate somcAvhat from the intense reaction caused by radium before 
they are called on to take care of the x-raj'' treatments. Heymam Avho 
gives a much smaller dosage of x-ray than Ave do, delays it until three' 
Aveeks after the radium treatment. 

In fact it seems to me quite dehnitc that our advanced cases in Avhich 
x-ray preceded radium Avcrc less disturbed by the combined x-i’ay and 
radium applications and Avent through all of their treatment more readily 
than the more favorable eases in Avhich the radium treatment preceded 
the x-ray series. 

If this observation is correct, I believe avc Avill be justified in giAdiig 
the x-ray scries first in all eases in AA'hich it is to be used. The radium 
can be applied later. 

In their preliminary report, Hcaly and Arneson- dreiv attention to the 
opportunity presented for fi'cqucnt observation and study of the dis- 
eased cervix throughout the course of x-ray treatment. This is an ad- 
vantage Avhich should not lie overlooked as it ])erinits one to keep con- 
stantly informed as to the progvess of the case and its re.sponse to radia- 
tion. 

Dr. Fred StcAvart of the Pathological Department Avho has Idndly 
cooperated in this study by checking the radiation changes in the biopsy 
specimens, noted in some instances a slonfing up in the regression of the 
cancer cells after a Aveek or ten days of x-ray ti-eatment. Thinking this 
might indicate greater resistance in the remaining cancer tissues, Dr, 
StcAvart suggested increasing the x-ray dose per treatment in these cases 
rather than continuing Avith the same total daily dose throughout the 
scries. In scAmral cases a pyramidal plan of multiple x-ray treatments 
was folloAved. 

This Avas ,a small series of 14 eases. Only 2 anterior and 2 posterior 
fields Avere used. The x-ray dosage factors Avere unchanged. Twelve 
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patients were given 5 pelvic cycles, 200 r. to eacli field, 2 opposite fields 
daily followed by 5 pelvic cycles, 300 r. each field, 2 opposite field.s daily, 
total r. to each of 4 fields at end of treatments was 2,500. Two patients 
were given 200 r. for 1 cycle, 300 r. for 4 cycles, and 400 r. for 3 cycles, 
total dosage to each field 2,600 r. 



Fijr. 4. A. Anteiioi- fields. Verv advanced cervix carcinoma. Four fields at 70 

cm., pyramidal method, 200 r. X 6= ioOO r., 300 r. X 5 — 1500 r., 2500 r. to each 
field. Marked dermatitis. Good primary regression. Photograph taken one w;eok 
alter last x-rav ti-eatment. B, Posterior fields. Photograph taken one week alter 
last x-rav treatment. Marked reaction with mild blistering and peeling. 



Fig. 5. — A, Anterior fields. Patient V. Q., aged twenty-seven vears, had advanced 
primary cancer of cervix. Six fields 1-1 by 10, 70 cm., 300 r., two fields daily. Total 
loOO r. each field. Photograph taken one W'eek after x-ray. Good skin reaction, no 
blistering. Complete regression primai-y lesion in five weeks. B, Posterior and lateral 
fields. Marked reddening and peeling, no blistering. Photograph one week after x-ray. 


One patient in the first series stopped at 1,900 r. becatise of proctitis 
and one in the second series at 1,800 r. because of dermatitis. The 
disease, however, appears to have been, controlled in both cases. 

iVll the patients were suffering from advanced cancer of the cervix, 4 
of the 14 were classified as very advanced. There were 4 colored patients 
in the group. 17101 the two exceptions noted above the patients went 
through with their treatments without nndue annoyance. Five of them 
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are alive and free from evidence of active disease, one has had fair pallia- 
tion, four are doing- badlj’^ and four are dead. 

No conclusions can he drami from this group except to say that 12 
out of 14 patients or 86 per cent went through with this special forai 
of x-ray dosage without undue difficulty. As to its ultimate value noth- 
ing can be said although it seems to offer interesting theoretical possi- 
bilities. 

In reviewing the entire series of 307 cervix eases from the standpoint 
of unpleasant or distressing postradiation reactions there are two cases 
that stand out sharply from the others because of the extreme severity 
of their symptoms. Each was treated bj’’ vaginal and intrauterine ap- 
plication of radium and two days later in one ease, three days in the 
other roentgen ray treatments were begun. 

In the first instance a single pelvic application of six fields, 700 r. to 
each treatment, one treatment daily was given. In the second instance 
six fields were also treated, 300 r. was given daily to each of two op- 
posite fields. This was continued until 1,500 r. had been given to each 
of the .six fields. 

Both patients had shai-p skin reactions amounting to peeling and 
marked pigmentation. The bladder reactions were not severe but never- 
theless were annoying. The intestinal disturbances were extremely 
severe and lasted for several months in each case. As a result the patients 
were badly prostrated and were bedridden for weeks. 

In each instance the primary lesion quickly and completely regressed 
under treatment. 

In both of these patients the radium treatments preceded the roentgen 
ray and the latter was started after a two-day inteiwal in the finst case 
and a three-day interval in the second ca.se. I believe this is much too 
soon, especially if one has given a full ti.ssne tolerance dose to the cervix 
with radium. The reaction to the radium will not have had time to 
assert itself before the additional effect due to the roentgen ray is added 
to it. It is probable that in many patients this will be more than the nor- 
mal tissues in the radium treated field can stand, since they have already 
been subjected to the maximum dose by radium alone. 

I believe we are working in the correct direction when we try to 
increase the amount of x-ray reaching the parametrial extensions of 
cervix cancer. The fractionated or multiple dose plan would seem to 
offer the best method of approach. It is evident that the greatest care has 
to be exercised in choosing the plan to be followed in each case. The 
multiple dose plan places much more responsibility upon the physician 
and the roentgen therapist and requires close supervision of the patient 
constantly during the treatment. 

It is doubtful, however, if we can safely, with our present methods, in- 
crease the amount of x-ray reaching the parametria so that it will be 
effective in destroying metastatic squamous cancer, without at the same 
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time doing permanent and serious damage to the normal tissues and 
organs in the irradiated field. It is our impression that the lymph gland 
metastases of squamous epidermoid cancer are fully as radiation resistant 

as the primary lesion, if not more so. 

At least 6 to 8 threshold erythema doses are required to establish re- 
gression of the primary lesion, therefore, it is reasonable to assume that 
as much -will be necessary for control of metastases. Whether or not 
this amount of radiation could be safely spread over the intestinal field 
lying in the pelvis is questionable. 

There is no doubt that we can improve upon our present technic by 
increasmg stiU further the target skin distance and the filtration so as to 
eliminate as far as possible the soft gamma rays. At the same time it 
may be advantageous to reduce the daily dosage to 100 r. or 150 r. The 
difficulty with those changes is that they will greatly prolong the time of 
treatment for each ease as well as the cost per patient. It wiU also re- 
duce the number of patients who can be treated in a busy clinic. 

The fractionated dose method we believe offers great opportunities for 
improving our therapeutic results by prolonging the lives of many 
patients one to two or more years and by curing a small percentage 
now lost because the radium and x-ray dosages previously used just 
failed to be sufficiently adequate to control their disease, especially in the 
parametria! tissues over an area within 6 cm. of the cervical canal. 
Even if we cure only three or four more patients in every hundred, it 
will be an increase of 10 or 15 per cent over our present salvage and the 
extra effort will be more than worth while. As was intimated above I 
do not believe we can hope, for the present, to save the lives of many' 
patients in whom there is extensive or palpable disease in the more 
distant parametrial fields even with prolonged x-ray treatment of the 
fractionated or multiple dose type. 

Our experience in the treatment of metastatic and recurrent ovarian 
cancer with multiple x-ray treatments has been more satisfactory. 

For ovarian cases we use eight treatment fields, 4 anterior and 4 pos- 
terior, to cover the abdomen and pelvis, since the secondary tumors may 
exist any place within the peritoneal cavity. 

The usual plan has been to give a treatment of 500 r. to one field daily. 
The pelvic fields are treated first and the upper abdominal fields next. 
The treatments are then repeated in the same order until 1,000 r. have 
been given to each field. Tliis dosage docs not seem to be excessive for 
tliese patients, although many of them are quite enfeebled by their dis- 
ease and the presence of abdominal fluid in large amount which may re- 
quire removal from time to time during the course of x-ray therapy. 

The x-ray dosage given in this manner is equivalent to approximately 
two threshold erythema doses throughout the abdominal and nelvir 
fields. 

Interestingly enough this rather small amount of radiation seems to 
be adequate to inhibit tumor growth aetmty in many cases and often 
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this is followed by complete disappearance of all secondary tumor 
masses.- Tlie ])rimary tumor mass may also be considerably reduced 
in size but rarely disapiJcars except in the ease of anaplastic or embryonal 
coll tumors. 

As soon as the tumor growtlis begin to regress under radiation, less 
ascitic fluid is formed, and, therefore, abdominal paracentesis is less 
frequently necessary. This is one of the first indications that the groudhs 
are responding to treatinent. 

When the ]Datient re.sponds favorably to the first sei’ies of x-ray treat- 
ments, we do not hesitate to repeat it in three months. At no time in 
our ovarian tumor cases have we had any unpleasant or serious skin or 
intestinal complications. 

Our experience witli deep x-raj^ thei'ap.y in multiple doses in ovarian 
tumors would indicate that .such intraperitoneal metastases or implants 
are much more radiation sensitive than intraperitoneal metastases from 
uterine tumors. It is reasonable to assume that this may in part be due 
to the more delicate structui’e and high vascularity of the ovarian metas- 
tases, as against the more solid, less vascular metastatic squamous car- 
cinoma of the cervix which often is encapsulated within lymph glands. 

Some of the most striking cures which we have achieved were obtained 
by the use of x-ray in multiple divided doses in the treatment of ap- 
parently incurable eases of embryonal ovarian tumors in young women. 

Our great disap])ointment has been our failure to control metastatic 
uterine cancer. 

• CONCLUSIONS 

Our experience with multiple dose x-i'ay therapy for carcinoma of 
the cervix during the past two and a half years has been encouraging. 

A satisfactory technic of x-i’ay do.sage and treatment factors still 
needs to be developed. 

Although we are at the present time giving 300 r. daily to two op- 
posite fields we have not as yet detei*mined that this is the optimum 
dose. Nor have Ave determined the optimum rate of administration. 

The multiple divided dose method of x-ray therapy cannot be used 
to advantage for all cervix cases. It is desirable to choose with great 
care the cases in Avhich it is to be used. By this method of careful selec- 
tion, I believe, Ave aauII cure many patients aa'Iio uoav die in the third and 
fourtli years under our present methods of radiation therapy. 

There, is still much to be learned regarding x-ray therapy, and it offers 
an interesting and fruitful field for study and experiment. 
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F or many years it has iieeii know that dilatation of the kidney pelvis 
and ureter ocenrs during pregnancy. This observation, particularly 
as to its etiolog:^^, has been of special interest to obstetricians, urologists, 
and pathologists. Among the outstanding early investigators in this 
subject ivas Pierre Rayer, who, in his Maladies des Reins in 1841, called 
attention to the oeeurrenec of dilatations in the urinary tract during 
pregnancy and the frequent presence of an associated infection. Another 
early obsciwor was Cruveilhier, who shoived in his Bcscriptwe Anatomy 
1843, that dilatations of-the ureters occurred in all women who died fol- 
lowing confinement or during the latter months of pregnancy. Due to 
the interest aroused by these findings, many men were stimulated to 
investigate the cause of these changes, and from then on, articles began 
to appear in the literature. Opitz, in 1905, presented a paper on '‘Pyelo- 
nephritis of Pregmaney and Puerperium" in which he stated that pyelo- 
nephritis occurs more frequently in the second half of pregnancy and is 
probably due to the compression of the ureter by the enlarging uterus 
at the pelvic brim, with subsequent dilatation of the urinary tract. With 
congestion thus brought about, infection may be established by organ- 
isms ascending from the bladder with the development of pyelitis or 
pyelonephritis. He was the first to advance the theory that pressure was 
the causative factor in ureteral dilatation ivith pregnancy. 

In spite of the large amount of work done on the etiology of these 
dilatation changes, no one has yet, to our knowledge, been able to 
produce incontrovertible proof as to the cause of this condition. 

Our interest was first aroused in this subject by the constant finding 
of marked dilatation of the pelvis and ureter in all eases of pyelitis of 
pregnancy. We were then of the opinion that these conditions were 
caused primarily by an infectious process with a subsequent development 
of tlmse dilatation phenomena. Prom the information obtained from 
this investigation, we now feel that the dilatation and stasis come first 
and the infection is superimposed upon it. 
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In order to make a thorongli study of the problem from every view- 
point, the following program of investigation was undertaken. 

1. An intravenous urograpliic study of the urinary tract changes oc- 
curring in normal women during the succeeding months of pregnancy 
and the puerperium. 

2. Obstetric observations of interest. 

3. Investigation of urinary tract changes with the use of the indwell- 
ing catheter. 

4. Urographic study associated with large pelvic tumors; pre- and 
postoperative manifestations. 

5. Histology of the ureter during pregnancy. 

6. Observations on tlie urinary tract of spayed dogs being subjected 
to prolonged injections of amniotin. 

1. INTRAVENOUS UROGRAPHIC STUDY DURING PREGNANCY AND THE 

PUERPERIUM 

Kretsclimer and Heaney were the first to report in 1925, tlieir observations 
on urinary tract changes during pregnancy by the use of retrograde pyelography. 
These investigators concluded that varying degrees of dilatation occurred in 80 per 
cent of normal pregnancies. 

Three years later, Duncan and Seng contributed an exhaustive study of seventy- 
eight normal pregnant As-omen who were examined by retrograde pyelography through- 
out the succeeding months of pregnancy and during the puerperium. The observa- 
tions during pregnancy began at the sixth week and continued to term; whereas, 
the postpartum series began on the ninth day and continued to the twenty-fifth day. 
A summary of their conclusions is as follows: A dilatation of the right ureter was 
found in every case of pregnancy examined; whereas, the occurrence of right hydro- 
nephrosis rvas only slightly less frequent. Tiie dilatation of the left urinary tract 
was not of such frequent occurrence. The multiparous woman showed these dilatation 
changes earlier, more frequently, and to a greater degree than did the primipara. 

Every pregnant woman lias some degree of obstruction with urinary stasis and 
resulting dilatation. A high percentage of normal pregnant and puerperal women 
have pus and "coliform organisms” in the urine. 

With the introduction of intravenous urography, an increasing amount of investi- 
gative work has been done on tlic urinary tract during pregnancy. TJiis safe and 
simple method of urography has been made possible by the pioneer work of Eown- 
tree, Osborne, Sutherland a.nd Scholl, working at the Mayo Clinic during 1923. 
They were the first to show that the renal pelvis and the bladder could be outlined 
following the intravenous injection of large doses of sodium iodide. However, it 
soon became evident that if this diagnostic method was to be universally adopted, 
a more tolerant substance than sodium iodide would have to be found. Through the 
efEorts of Binz and Eaeth of Berlin, a combination of iodine in high concentration 
with a pyridine ring was elaborated. Swick, in 1929, recognizing the possible value 
of tliis substance, knoum as selectan neutral, in pyelography, became associated with 
von Lichtenberg, and with the assistance of Binz, a nontoxic substance suitable for 
intravenous urography was developed. The substance was known as uroselectan. 

Among the many investigators working on the urinary tract changes, Duncan and 
Seng, Lee and Mengert, P. Schumacher, Hofbauer, Dugald Baird, Kretschmer and 
Heaney may be mentioned. 
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It will suffice to briefly report the results of two thorough studies 
whose findings are generally similar to those obtained by other woikeis 
in this field. 

Kretsehmer, Heaney, and Oekuly, wishing to verify their results, reported in 192o, 
by the use of intravenous urography, studied thirty-one normal women throughout 
pregnane}' and the puerperium, until the urinary tract had returned to normal. They 
also showed that as a rule the dilatation was progressive and that the presentation 
and position of the fetus showed no causal relationship to the dilatation or displace- 
ment. 

Paul Schumacher {Arch. /. Gyniil;. 143: 28, 1930), reports his observations on the 
study of one liundred normal pregnant women. He finds that during the first four 
months of pregnancy, the ureters preserve their normal course. During the fifth and 
sixth months in 50 per cent of cases, and during the seventli and eighth months in 
80 per cent, there is an alteration in the direction of the lower part of the abdominal 
ureter. Tliis is displaced outwards and backwards and comes to lie on the lateral 
slope of the psoas muscle and may liave a convexity directed outward. The relations 
of the pelvic ureter show little disturbance by the growing uterus. Of the one 
hundred cases, there was a dilatation of both ureters in 83 cases, 15 of the right 
ureter only, and 2 of the left ureter only. The dilatation may reacli a radius of 
2 to 2.5 cm. and affects both primiparas and multiparas. Ureteral kinks were almost 
constantly found and were usually located just below the renal pelvis. 

In order for us to make a thorough investigation of the dilatation 
phenomena occurring in pregnancy, it was necessary to study the changes 
throughout the entire course of gestation as well as in the puerperium. 
Wo were particularly interested in .studying the causation of the ureteral 
changes and wished to test out some of the theories advanced, but we 
also wished to observe how soon deviations from the normal were noted, 
whether the dilatations were progressive and liow soon retrogression took 
place. 

It was decided lliat tlie closely related problem of pyelitis of pregnancy 
w^ould not be taken up in this article but }vould be considered in a later 
publication. 

For the sake of clarity, and in order to make certain deductions, it 
was decided to present and classify our findings according to three 
separate groups, namely : Stage 1 : Changes occurring up to the 
fifteenth week of pregnancy; Stage 2 : changes occurring from the fourth 
month up to deliver}'; Stage 3; changes during the puerperium. 

Tills study was begun with tliirty-five normal pregnant women who had no past 
history of any urinary infection, and whose urine was microscopically and culturally 
normal. However, for several reasons, such as development of nephritis early in 
pregnancy, pyelitis, failure to return, etc., eight patients were discarded, so that 
twenty-seven remained for a complete study. Of these, twenty were primiparas and 
seven were multiparas. Their ages ranged from si-vteen to thirty-one years. 

Through the generosity of the IVinthrop Chemical Company, sufficient Neoskiadan 
now known as Diodrast, was gratuitously supplied to make this study possible. The 
following was the method of procedure used. Twenty cubic centimeters of neoskiadan 
were slowly injected into the median basilic vein. The number of injections given in 
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all was 172, and at no time was a reaction of any consequence produced. If the 
solution was injected quite slowly, tlic only sensation experienced was that of diffuse 
body warmtli; however, if it was given rapidly, the patient complained of nausea 
and at times vomiting occurred. The reactions wore very transitory, lasting less 
than one minute. In two cases, some of the fluid was known to have escaped into 
the tissues of the arm during tlic injection, but no reaction of any kind developed. 
The first x-ray was taken fifteen minutes following the injection of neoskiadan, and 
subsequent exposures were made at fifteen minute intervals. As pregnancy and 
dilatation changes in the urinary tract progressed, it was found that the excretion 
time was delayed and frequently a delay of thirty to forty-five minutes was neces- 
sary before a satisfactory film could be obtained. It was noted that the more marked 
the dilatation, the greater the delay in the excretion time; this resulted in the earlier 
appearance of the dye in the more normal side. Poliowing delivery, it was necessary 
to take the first film as early as seven minutes after the intravenous injection, for 
if there was much delay, most of the dye was found in the bladder. This was due 
to the absence of urinary stasis, atony, and the return of the e.xcretion time to 
normal. TJrographic studies were made at intervals of six to eight weeks up to the 
time of delivery; they were then continued po.stpartnm, until the urinary tract 
had returned to normal. 


ANALYSIS OF RESULTS 

Stage 1 . — This portion of the study comprises examination of early pregnancies 
up to the fifteenth week. In tliis group there were thirteen patients examined, ten 
of whom were normal and only three showed slight changes in the urinary tract prior 
to the fifteenth week of pregnancy. Of those three, one examined at the ninth week 
showed dilatation, tortuosity and outward displacement of the right ureter. Another 
studied at the fourteenth week demonstrated dilatation of the right kidney pelvis 
as well as dilatation of both ureters. The remaining patient examined at the twelfth 
week showed the loft kidney pelvis dilated. 

Stage £. — This period of investigation includes examinations from the fifteenth 
week of pregnancy to teim. In this group there were twenty-seven patients studied 
and the following facts were brought out: 

Dilatation of the pelvis and calyces of right kidney, 24 cases, 88.8 per cent. 

Dilatation of right ureter, 25 cases, 92.8 per cent. 

Dilatation of pelvis and calyces of left kidney, 6 cases, 22.2 per cent. 

Dilatation of left ureter, 17 ca.ses, C3.2 per cent. 

Lateral displacement of right lumbar ureter, 7 cases, 2o.S per cent. 

Lateral displacement of left lumbar ureter, 18 cases, CG.6 per cent. 

Stage S . — This final period of study began the seventh day postpartum and con- 
tinued until the examinations showed a complete return to normal. All of the patients 
except one were examined during this period. The tabulated results follow: 

On the seventh day -postpartum, the urinary tracts of 8 patients had returned to 
normal. 

On the tenth day postpartum, the urinary tracts of 2 patients had returned to 
normal. 

On the fourteenth day postpartum, the urinary tracts of 3 patients had returned 
to normal. 

On the twenty-first day postpartum, the urinary tract of 1 patient had returned 
to normal. 

On the twenty-eighth day postpartum, the urinary tracts of 4 patients had re- 
turned to normal. 
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On tlie thirty-fiftli day postpartum, the urinary tracts of 4 patients had returned 
to normal. 

On the forty-second day postpartum, the urinary tracts of 3 patients had returned 
to normal. 

On the fifty-sixth day postpartum, the urinary tract of 1 patient had returned to 
normal. 

One patient was not examined following delivery. 

From this study we find tliat the most constant change in the urinary 
system was a dilatation of the pelvis and calyces of one or both kidneys; 
a dilatation and tortuosity and kinking of one or both ureters, and a 
lateral displacement of these structures. Every case showed some devia- 
tion from the normal, ranging from a slight dilatation to a marked degree 
of hydronephrosis and hydrouretcr. The right kidney and ureter were 
affected more often than tlie left, but the left ureter was displaced 
laterally more frequently than the right. One of the most striking find- 
ings was that the portion of the ureter which runs over the pelvic wall 
was not visualized; Avhercas, the pelvic ureter was often ivell outlined. 
In not one of the eases was there found a definite and significant dilata- 
tion of the pelvic portion of the ureter. In Stage 1, examinations from 
the ninth to fifteenth week, there were thirteen xiatieuts studied and the 
pelvic ureter was visualized in all but one. Eleven of these showed some 
lateral displacement, while in two, slight tortuosity of the left ureter was 
noted. Only three showed slight dilatation of this pelvic portion of the 
ureter, two being on the right and one on the left. This latter finding is 
of special interest when considered in relation to Hofbauer’s theoiy in 
regard to the etiology of ureteral dilatation. 

With the advance of pregnancy, the dilatation of the ureter and 
pelvis gradually increased. We were unable to obseiwe that the dilata- 
tion reached its maximum degree some weeks antepartum and then re- 
mained stationary until delivery. We feel that it is a gradually pro- 
gressive dilatation. 

Following delivery there is a return of the urinary system to normal. 
According to our findings and those of Euncan and Seng, the regressive 
changes do not seem to be so rapid as some authors state. Wc found that 
in twenty-six patients examined after delivery, eighteen of these showed 
a return to normal in twenty-eight days. However, one ease required 
fifty-six days. These findings are somewliat similar to those of Duncan 
and Seng, who, in their postpartum study of thirty -six patients, found 
that from the ninth to tlie twenty-fifth day, a minority of the eases had 

returned to normal; whereas, a good majority still showed dilatation 
phenomena. 

It is a well-known fact that the presence of frank infection greatly 
retards and delays the normal involution processes. However” these 
cases studied were normal and showed no signs of an infiammatory 
process. 



630 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 



Pis’. 1. — a, B. C. May 5, 1933. Normal pregnancy illustrating the distance between 
the head and the superior surface of the bladder. This has been a frequent finding 
and is not diagnostic of placenta previa. 

h, A. P. Case 1. Fifteen weeks. Moderate dilatation of both pelves and lumbar 
ureters. Also slight dilatation of the right pelvic ureter. Fetus visualized in the pelvl.s. 

c, M. L. Case 16. Eighteen weeks. Dilated pelvis and calyces of right kidney. 
Dilated and tortuous right ureter. Dilatation beginning at brim of pelvis. Slight 
dilatation of left lumbar ureter. Saucer-shaped depression of bladder. Fetus visualized 

M.^'l. Case 16. Twenty-two weeks. Increasing dilatation of right pelvis, calyces, 
and ’lumbar ureter. Slight dilatation of left lumbar ureter with beginning outward 
displacement. Fetus well visualized in lielvls. ^ 

e M L Case 16. Twenty-six weekfe. No increase of dilatation of right pelvm, 
calyces," arid ureter since last examination. Fetus visualized, breech presentation, 

spine to the left. (Continued on opposite page.) 
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2. OBSTETRIC OBSERVATIONS 

It was obsei-ved that the dilatation of the minaiy 
m the multiparas than in the primipavas. All of the patients stui 
livered normally, and there was no case of placenta previa fonn . 

Early visualization of the fetus, dm-ing the routine study was possible 
in most cases. In thirteen patients, the fetal skeleton could Jemo - 
strated before the fifteenth week, three of these being seen by the tenth 
week The position of the fetus changed very frequently, even duiing 
the later weeks of pregnancy. In only four cases was the fetus m the 
same position in the uterus in all examinations. At one x-ray examina- 
tion, the fetus changed from a vertex to a breech presentation during the 
fifteen-minute interval between exposures. Owing to tins frequent 
change of presentation, we do not believe that the fetal position has any 
bearing upon the dilatation changes obseiwed in the urinarj’- tract. 

The presence of the placenta previa at times is extremely difficult to 
determine, and any safe procedure that would aid in the diagnosis o 
this anomaly would be greatly welcomed. 


Menees, Miller, and Holly in 1930, introduced what they termed amniograpliy, a 
method comprising the injection of strontium iodide solution, as a contrast medium, 
into the amniotic sac, through the abdominal wall and uterine wall, in order to show 
by x-ray the position of the placenta. They carried out their observations on twenty- 
one patients with no injurious or toxic effects to the mother or fetus in normal 
pregnancies. In one case of placenta previa, at the sixth month, the fetus was ex- 
pelled about thirty hours after the injection. 

Kerr and Mackay in 1932 carried out the same work using uroselectan B in place 
of strontium iodide, with no harmful effects on mother or fetus. They concluded 
that tlie position of the placenta could be determined by this method, but only 
patients in the latter weeks of pregnancy should be so investigated, as the injection 
predisposes to the induction of labor. 

Recently, Ude, Weum, and Urncr have described a roentgen finding which they 
think is diagnostic of placenta previa. They call attention to the following observa- 
tion. With the advancement of pregnancy, the enlarging uterus presses down against 
the bladder, with a resulting concave, saddle depression of its superior surface. Tliey 
have found that the instillation of a small quantity of sodium iodide into the bladder 
is helpful in its visualization. The diagnosis is dependent on the anatomical relation- 
ship between the fetal head lying in the lower uterine segment and the upper surface 
of the bladder. They state that the bony outline of the fetal head should be 
separated from the outline of the bladder only by the thickness of the uterine and 
bladder walls and the fetal scalp. In the case presented, they found the distance 
from the bony outline of the fetal head to the crescentic shadow of the bladder to 


/, lil. H Case IG. Thirty-four weeks. Increasing' dilatation of the right pelvis, 
calyces, and ureter. Left kidney and ureter appear normal. Fetus is visualized, 
breech presentation, spine to the right. 

g, M. L. Case 16. Tliirtj'-nine weeks. No increase of dilatation of the right pelvis, 
calyces, and ureter since last examination. Left kidney and ureter appear normal. 
Position of fetus: vertex pre.sentation, spine to right. 

h, JI. Ij. Case 16. One Aveek after delivery. The pelvis and calyces of the right 
kidney have returned to normal but there is stiil a moderate dilatation of the right 
ureter. 

i, M. H Case 16. Six weeks after deliveiT- The right pelvis, calyces and ureter 
are now normal. 

Notb; Urograms outlined for better reproduction. 
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be approximately 1 cm. This space was thought to be occupied by the placenta and 
a diagnosis of placenta previa was made and corroborated by cesarean section. 

Our fiiidiiigs are not in accord with the above report. In ten of the 
twenty-seven patients studied, there was found a space between the 
shadow of the fetal head and the outline of the 1)1 adder which varied 
from 1 to 2.5 cm. in diameter. In none of the patients was placenta 
previa found, all having normal deliveries. Therefore, we do not feel 
that this finding is diagnostic of placenta previa (see Fig. 1, a, showing 
distance between fetal head and npiier border of the bladder). 

We now wish to present a scries of illustrations depicting the varying 
changes in the urinary tract during ])rcgnancy. Fig, 1, h shows begin- 
ning dilatation of the ureters and pelves of both kidneys at the fifteenth 
week of pregnancy. The following seven illustrations ai’e suceeeding 
examinations of the same i>aticnt, beginning at the eighteenth week of 
pregnancy and continuing until the sixth week postpartum (see Fig. 1, 
c, d, c, f, (j, h, ?■). 

3. mvESTIGATION OP URINARY TRACT CHANGES WITH THE USE OP THE 

INDWELLING CATHETER 

Lee and Mengcrt in 1934 published an excellent article concerning the 
effect of preguancy on the urinary tract. They investigated the debated 
((uestion of pressure as the etiologic factor in the production of dilata- 
tion changes. They logically deduced that if these dilatations were pro- 
duced by pressure, the relief of this pressure should allow the urinary 
tract to return to normal. 

Their investigation.s were carried out on fifteen normal women in the la.st months 
of pregnancy. A retrograde pyelogram was done and tlie catheter allowed to re- 
main in the ureter for a period of twenty-four hours, so that thoi’e could be con- 
tinuous urinary drainage. In this way, the cifccts of stasis and back pressure from 
compression, if it existed, would be cntii’oly relieved and the dilated tract would 
show definite evidence of returning to normal. However, none of their cases showed 
any decrease in dilatation by this continuous drainage for twenty-four hours. A num- 
ber of intravenous urograms were then made on nonpregnant women who presented 
various types of pelvic pathology, including ovarian cysts, pelvic inflammatory dis- 
ease, carcinoma of the ovary, and uterine fibroma. Prom their observations, they 
are “skeptical that ureteral obstruction, from any cause whatever, is the reason 
for dilatation of the upper urinary tract in pregnancy. ” 

Being highly iutei’csted in the etiology of the dilatations oeeiuT'ing in 
pregnancy, we decided to repeat this Avork with the indwelling catheter 
and see if the results coincided. Our method of procedure was as fol- 
lows : 

Ten normal pregnant women during the last month of their gestation were selected 
for this study. An intravenous urogram was first done in order to determine which 
side showed the greatest degree of dilatation. This being decided, the patient was 
cystoscoped and a No. 9 x-ray catheter was introduced into that ureter which was 
the most dilated, the catheter passing as far up the ureter as possible. Specimen.s 
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aha cultures were obtained and tiie pcWc capacity measured. Sodium iodide, la per 
cent, was then allowed to run in by gravity. On each examination, the top of the 
column of sodium iodide in the buret was kept at the same height above the level 
of the patient, so that conditions were similar in all cases. The catheter was then 
strapped securely to the abdomen. Liquids were forced and once every twelve hours 
o c.c. of silver nitrate solution (1-1,000) were injected into the catheter, as a 
prophylactic measure. During the examinations of our first cases, the second pyelo- 
ureterogram was made twenty-four hours after the first, but we soon found that 
sufficient time had not elapsed to show regressive changes in the urinary tract. 
Wc discontinued tlie second x-ray at the twenty-four-hour interval and extended 
the time for the second pyclogram so that it was done forty-eight hours after the 
first. We now noticed tliat a definite diminution in the degree of dilatation of the 
pelvis and ureter had taken jdace. In several patients in whom the decrease of 
dilatation at the forty-eight -hour period was not absolutely definite, the catheter was 
left in situ for another twenty-four hours. With this additional period of drainage, 
the diminution in capacity became more marked. The rapidity with which the dilata- 
tion decreased varied in different cases, which observation coincided with the usual 
course of events following delivery. 


ANALYSIS OF RESULTS 


IVith continuous urinary drainage through the indwelling catheter for a period of 
forty-eight to seventy-two liours, a definite diminution in the size of the upper 
urinary tract occurred. It was found that drainage for a period of twenty-four 
hours was not sufficient to produce these regressive changes. 

We were able to show a definite diminution in size of the dilated urinary tract 
in seven patients. In the remaining three, the following observations were made: 
In one, who delivered seven hours following cystoscopy, it was found imi)ossible to 
introduce a catheter up the right ureter due to the pressure of the descending fetal 
head. One patient delivered thirty-six hours following the introduction of the 
catheter into the right ureter. The second urogram made at the first twenty-four- 
hour interval showed no signs of involution. However, the next retrograde pyelogram 
made twelve hours following delivery, the catheter having been reinserted, showed 
definite but early signs of a diminution of dilatation (sec Dig. 2, a and ft). The 
remaining patient delivered thirteen and one-half hours after the catheter was in- 
serted. Through eiTor, the indwelling catheter was left in situ during labor. On the 
following day, cystoscopy showed a line of hyperemic mucosa over the intramural 
portion of the ureter in which the catheter lay. This graphically illustrated the force 
e.verted against the bladder by the descending head. 

We will now show several urogram.s depicting the changes occurring in the urinary 
tract with prolonged urinary drainage. 

K.. G. (Dig. 2, c.) Base of pelvis measures 45 mm. Diameter of upper third 
of ureter is H mm. Diameter of middle third of ureter is 15 mm. 

R. G. (Fig. 2, tl.) Forty-eight hours later. Base of pelvis measures 35 mm. 
Diameter of upper third of ureter is 5 mm. Diameter of middle tliird of ureter 


Base of pelvis measures 21 mm. Diameter of upper third 


H. R. (Dig. 2, e.) 
of ureter is 14 mm. 

H. R. (Dig. 2, /.) Forty-eight hours later. Base of pelvis measures 17 mm 

Diameter of upper third of ureter is 9 mm. Diameter of middle third of ureter 
is 10 mm. 


&•') Twenty-four hours later. 
Diameter of middle third of ureter is 7 nun. 


Base of pelvis measures 16 mm. 
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E. D. (Fig. 3, a.) Base of pelvis measures 5.2 cm. Diameter of upper third of 
ureter is 1.9 cm. Capacity is 46 c.c. 

E. D. (Fig. 3, &.) Forty-eight hours later. Base of pelvis measures 4.5 cm. 
Diameter of upper third of ureter is 1.5 cm. Capacity is 40 c.c, 

E. D. (Fig. 3, c.) Twenty-four hours later. Base of pelvis measures 4 cm. 
Diameter of upper third of ureter is 9 cm. Capacity is 21 c.c. 



Fig. 2. — a, L. A. Jan. 19, 1934. Right kidney shows a marked hydronophrosi.?. Be- 
fore delivery, the right ureter is dilated, nodular, and di.splaced laterally. 

&, L. A. Jan. 23, 1934. Illustration twelve hours postpartum showing regression 
in the size of the pelvis, calyces, and ureter. No lateral displacement. 

c, R. G. Indwelling catheter. April 4, 1934, Riglit kidney shows marked hydro- 
nephrosis and hydroureter. Indwelling catheter extending nearly to I'enal pelvis. 

d, R. G. Indwelling catheter. April 6, 1934. In forty-eight hours, there is noted 
a definite regression in the size of the pelvis, calyces, and ureter. 

e, H. R. Indwelling catheter. Dec. 17, 1934. The right kidney shows a moderate 
hydronephrosis. The right ureter Is markedly dilated, tortuous, and laterally dis- 
placed. Indwelling catheter seen in upper end of ui'cter. 

/. H. R. Indwelling catheter. Dec. 19, 1934. in forty-eight hours there is noted 
a diminution in size of the pelvis, calyces, and ureter. 

g, H. R. Indwelling catheter. Dec. 20, 1934. Twenty-four hours later there is 
seen a still greater diminution in size of the pelvis and calyces. 


4. UBOGRAPHIC STUDY A.SSOCLVTED WITH LARGE PELVIC TUMORS, 

PRE- AND POSTOPER-VTH'E CHANGES 

Having shown the changes that take place in the urinaiy system asso- 
ciated with pregnancy, we felt that it wonld be of interest as well as 
instructive to observe what effect, if any, occurred in the presence of 
pelvic tumors. 

Eecently, Baker and Lewis have reported their findings based on a comparative 
study of the urinary tract with pregnancy and also with pelvic tumors. They found 
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factor in the protluction of dilatation plienomena. 



Fig. 3. — n, B. D. Imlwclling catheter. Feb. 28, 1934. Right Itidney shows a 
marked liydroneplirosis and hydrouretcr, indwelling catheter tip being in upper end of 
ureter. 

h, E. D. Indwelling catheter. March 2, 1934. In forty-eight hours, there is noted 
a moderat'’ ■ ;■ .■■ of pelvis, calyces, and ureter. 

c, E. li. :■ ,-■■■■■ ’.er. March 3, 1934. Twenty-four hours later there is 

noted an ; ■■■■.■■. .in the size of the pelvis, calyces, and ureter. 

d, B. b. i'eb. 11 , 1935. Fibroid tumor filling pelvis, before operation. Marked 

oilataGon of the pelves and calyces of both kidneys and both ureters. 

c, B. S. March 21, 1935. (Thirty-eight days later) after operation. Pelves and 
calyces of both kidne.vs and ureters have returned to normal. 


Our observations were carried out on a small seiies of large pelvic 
tumors, but sufficient in number to well illustrate what associated changes 
occurred in the urinary tract. Of the eight cases studied, six were large 
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fibroid tumors o£ the uterus, one .nn extremely large fibroma of the left 
ovary and the remaining i)atient had a fixed tumor which nearly filled 
the iDclvis; on operation tliis proved to be a papillary carcinoma of the 
ovaiy. Eveiy patient studied, with the exception of the one with the 
carcinoma of the ovary, showed dilatation effects in the urinaiy tract 
which were somewhat similar to those occurring during pregnancy. The 
main points of similarity were dilatation of the upper tract and delayed 
excretion time which retunied to normal when the obstruction was I’c- 
moved. Intravenous urograms were made before and after operation. 
With the relief of pressui'c and the absence of urinary stasis due to 
removal of the tumor, it Avas remarkable to obseiwc the i-esiliency and 
recuperative poAvers of the urinary tract. Figs. 3, d and c .strikingly dem- 
onstrate hoAv the urinary tract returns to normal. The patient of Avhom 
these films Avere shoAvn stated that the pelvic ma.ss had been present, to 
her knoAvledge, for at lea.st three years. At operation, the spherical, 
fixed, uterine fibroma snugly filled the pelvic boAA’l and extended up to 
the umbilicus. It seems evident that pressure mu.st be the cause of these 
dilatation changes, for here Ave have a dense pelvic tumor increasing in 
.size and confined in an inelastic pelvis. And then Avitness the prompt 
regression of the tract after this obstruction has been remoA^ed. Of 
course, these tumors must be similar in size and contour to the pregnant 
uterus if they are to produce the.se dilatation effects. 

5. HISTOLOGY OF THE URETER DURING PREGNANCY 

During the past year, Ave haA^e studied histologicallj^ the urinaiy tracts 
in thirteen Avomen, all of Avhom excepting tAvo died at term. One of these 
succumbed folloAving an operation for ectopic pregnancy of six to seven 
AA^eeks’ duration. The other died at six months, of lobar jmeumonia. This 
patient alone shoAved an infectious process in the urinary tract, multiple 
punctate abscesses being found in the cortex of the kidney. HoAvever, 
the bladder and ureters .shoAved no eAudence of inflammation. 

In every case but one, some dilatation of the ureter AA^as found, the 
right side being constantly more dilated than the left. It is frequently 
stated that the dilated, tortuous and kinked ureters occurring AA'ith preg- 
nancy are longer than those not so associated. HoAs^ever, this has not 
been our observation. The longe.st urelci' Avas found to measure 30 
cm., and the .shortest measured 17 cm. The average length Avas from 
24 cm. to 28 cm. The .sacculated dilatations of the upper ureter give 
one the impres.sion that there is elongation of the tract, Avhich is not 
borne out by actual measurement. 

The gross appearance of the ureters associated Avith pregnancy had 
many points in common. As mentioned above, they all shoAved some 
decree of dilatation, usually on the right .side, Avhieh ahvays began above 
the brim of the pelvis. The loAver end of the pelvic ureter Avas quite 
Arm and rigid; Avhereas, the abdominal spindle Avas ahvays flaccid and 
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ribbon-like, 'with definite loss of tone. In the upper x>art of this ab- 
dominal portion, one to three sacciilations were observed which often 
were connected by delicate adhesions. There was no evidence of stricture 
formation made out either grossly or microscopicallj’^. The ureters were 
measured and sectioned at the following levels: Intramural portion, 
juxtavesical, midpelvic, brim of the pelvis, midabdominal spindle and 
the ureteropelvie junction. 

In order to contrast the changes occurring during pregnancy with the 
normal, we studied as controls the urinaiy tracts of five women dying 
from other than urinary conditions. We also examined normal male 
ureters which differed in no way from the female ones. 

In Bardeleben’s Eandhtich der Anatomic des Menschen, 1902, Disse has given 
an excellent anatomical description of the normal ureter and the following account 
is based primarily on his work. The lumen of this muscular tube is lined with 
stratified epithelium and when the organ is not dilated, folds of mucosa project into 
the lumen, giving a stellate appearance ; these are absent when the ureter is distended 
with fluid or is dilated. Tlie musculature of the ureter is composed of three layers 
comprising an inner and outer longitudinal and a middle circular. The muscle 
bundles are separated by interspaces which contain connective tissue fibers. The 
volume of the connective tissue is about equal to that of the muscle bundles. 
Throughout the abdominal portion of the ureter, the circular layer is well developed; 
whereas, the inner and outer longitudinal layers, especially the latter, are poorly 
defined. 

Tlie pelvic ureter is of somewhat different appearance. The muscular wall is 
more compact and with the increasing intermingling of the muscle fibers, it is diffi- 
cult to distinguish separate layers. Here it is also noted that the muscle fibers lie 
next to the epithelium of the mucosa, for in this region, the tunica propria is absent. 
The longitudinal mucosal folds are not seen and the lumen often assumes the appear- 
ance of a “Y” formed slit. Just above the bladder in the adventitia, tliick longi- 
tudinal muscle bundles, which apparently arise from tlie bladder, are seen. These 
bundles of muscle are surrounded by connective tissue and nearly encircle the ureter. 
It has been definitely shown that this structure, known .as the ureteral sheath of 
AYaldeyer, does not arise from the bladder but is a development of the outer longi- 
tudinal layer of the ureteral musculature. Multiple sections taken from different 
levels in the lower pelvic ureter show that these longitudinal muscle bundles extend 
up the ureter only for a distance of 3 to 4 cm. Tiie adventitia about the lower 
end of the ureter is well developed, which gives added density and rigidity to this 
portion of the organ and is of great importance in binding the structures together. 

In presenting our findings on the histologic changes occurring in the 
urinary tract during pregnancy, we are impressed with several observa- 
tions which arc constantly present, namely, hjiiertrophy of the muscula- 
ture, edema and increased vascularity. These changes are noted in the 
urethra, trigone, bladder, ureter and kidney pelvis, and evidently go 
hand in hand with simOar physiologic changes occurring in the genera- 
tix^ tract during pregnancy. Tlie most striking change seen in the 
imiiaiy system is the marked hypertrophy of the ureteral sheath of 
Waldeyer. The degree of hypertrophy naturally varies hut it is always 
present and is equally developed in each ureter. Hofbauer is of the 
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oi^inion tliat liypcrtropliic alterations in the museulature Avith hyper- 
plastic changes in the connective tissue, plus the constricting tendency 
of tlie hyjAertropiiic ureteral sheath, are essential factors in. producing 
urinary obstruction Avith subsequent dilatation' changes. This theorj' 
in relation to our findings Avill be discussed later. 

Fig. 4, a 8 li 0 \v.s marked hypertrophy of the ureteral sheath wliich nearly surrounds 
the lower end of tlie left ureter. Tlie longitudinal muscle bundles are seen in the 
adA'cntitia and are separated from the main muscular Avail by a band of connective 
tissue. There is definite liypertrophy of tlie muscle fibers seen. However, at no time, 
in the many sections studied, were avc able to demonstrate any new growth of tissue, 
either connective tissue fibers or nonstriateil muscle 'fibers. Increased vascularity and 
edema were noted, witli resulting loosening of the connective tissue meshes and 
sepai-ation of the muscle bundles. 

A section taken from the juxtavesical portion of the right ureter of the same 
jiatient. Fig. 4, b, is quite similar to that just described. It is interesting to obserye 
that in this patient, with equal development of the ureteral sheath in the lower 
ends of each ureter, there occurred a marked dilatation of the right ureter from the 
pelvic brim upward; whereas, there Avas no dilatation of the left ureter found. 
If the hypertrophj’ of the ureteral sheath Avere the etiologic factor, Avould there 
not be an equal dilatation of both ureters Avith the change occurring at the juxta- 
vesical portion and not at the pelA’ie brim? 

The follOAving photomicrograph. Fig. 4, c, demonstrates an e.xtreme degree of 
hypertrophy of the ureteral sheath. 

In Fig. 4, d, the absence of hypertrophic changes in the ureteral sheath of a non- 
pregnant Avoman is noted. The longitudinal fibers making up tlie sheath are seen 
but are quite underdeveloped. The muscular aa'uII is compact, no edema or increased 
vascularity is noted. 

Fig. 4, e: Section shows another type of noniiregnant ureter at the bladder. In 
order to determine the origin of the longitudinal muscle bundles seen in the ureteral 
sheath, several blocks Avere taken from the intramural portion of the ureter and 
multiple sections from these studied. 

Fig, 4, / very definitely shoAvs that these fibers do not spring from tlie bladder but 
consist of the Avell-developed outer longitudinal muscular layer of the ureter. The 
ureteral Avail is separated from the surrounding bladder musculature by an indefinite 
layer of connective tissue, making it difficult at times to determine the outer limits of 
the ureter. The mucosa is seen to be normal, tliere being no infolding of it in tliis 
region. The muscle fibers show the usual hyiiertrophy accompanying pregnancy and 
are seen directly adjacent to tlie epithelium of the mucosa due to the normal absence 
of the tunica propria in this location. 

The next illustration, Fig. 4, ff , sIioavs the juxtavesical portion of the right ureter, 
the patient succumbing after an operation for an ectopic pregnancy of seven u-eeks’ 
duration. There is a definite hypeifropliy of the ureteral sheath seen, w-hich dem- 
onstrdtes that as early as the seventh Aveek of gestation, sufficient liormone is elab- 
orated to produce this groAVth change. 

■\Ve Avill noAV consider the abdominal ureter Avhicli, as already stated, 
differs somcAvhat from the pelvic portion. As avc have shoAvn, the ab- 
dominal .spindle undergoes constant dilatation changes during the lat- 
ter mouths of pregnancy, and reference to Fig. 4, li illustrates the find- 
in^s in the ureter, diameter of Avhich, taken at U cm. above the 
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Fig, 4. — a. Pregnant \iretcr, left, at Wadder, showing hypertropliy of the slieath 
of Wahleycr (Xla). 

y. Pregnant ureter, riglit, at bladder, same patient as «. showing hypertrophy of 
the slieath of tValdeyer (X15). 

c, Another type of hypertropliied sheath of 'Waldeyer, associated with pregnancy 
fXio). 

d and c, Different types of tronpregnant ureters, at bladder (X15). 

/. Intramural portion of pregnant ureter, showing tliat sheath does not arise from 
bladder musculature (X35). 

< 7 , Hypertrophic sheath of ureter at bladder In patient with ectopic pregnancy of 
seven weeks’ duration (X15). i i i w 

hj Pregnant ureter, mldabdominal spindle, 17 nun. in diameter (X35). 
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Fig. 5. — a. Nonpregnant ureter, midabdominal spindle. Note compact wall, high 
mucosa and no dilatation (X35). 

bj Section of juxtavesical portion of dog’s ureter, animal having been castrated 
and injected with amniotln. No definite change noted when compared with control 
(X15). 

o. Control ureter (Xl5). 

d. Uterine horn of castrated dog primed with amniotin (X15). 

e. Uterine horn, control (X15). 

L Vagina of castrated primed dog showing marked growth effect (XlIO). 

g. Vagina of control dog (X140). 

hj Urethra of castrated, primed dog, showing mucosa changed to a squamous cell 
type With cornlfication (X140). 

■ i, Urethra of control dog (X140). 
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bladder, is 17 mm., dilatation beginning at the brim of tlie pelvis. The 
wall of the ureter is thinned out; the mucosa is normal but quite low 
and there is some hypertrophy of the circular layer of musculature. The 
internal and external layers are seen but are not well developed. There 
is a good deal of edema present which separates the muscle bundles and 
also loosens the connective tissue fibers. In the wall of the abdominal 
portion of all of the pregnant ureters studied, there were found small 
collections of round cells, mostly confined to the tunica propria or ad- 
ventitia. It was difficult to study mucosal changes for many of the 
sections showed autol3’’sis and desquamation of the epithelial cells; and 
then, with dilatation of the lumen, the mucosa becomes very low, being 
only 2 to 3 cells high. 

Fig. 5, a shows a fairb' high magnification of a normal nonpregnant ureter in its 
midabdominal portion. The absence of muscular hypertrophy, edema and vascu- 
larity is to be noted. The circular laj'er comprises the major portion of the mus- 
cular wall. 

Wishing to observe the dilatation changes occurring in the ureter when 
not associated with pregnancy, we were able to obtain hydroureters pro- 
duced by metastatic parametrial masses from a carcinoma of the cervix. 
It was definitely shovii that the dilatation changes were due to pressure 
exerted by the growing metastatic tumor in the parametrium. Micro- 
scopic examination, of the intramural and juxtavesical portions of the 
ureter showed no evidence of obstruction at this location, although epider- 
moid carcinoma was seen surrounding the wall of the ureter. The sec- 
tion of the dilated ureter taken just above the brim of the pelvis showed 
edema of the wall which separated the hypertrophied muscle bundles one 
from another. Here, as in the pregnant ureters, the circular layer com- 
prised the major portion of the muscular wall. In this case, the hyper- 
trophy is produced by tlie increasing muscular effort of the ureter in its 
endeavor to expel urine through its partially obstructed lumen. This is 
an example of work hypertrophy. 

During the investigation of the urinaiy tract with pregnancy, the 
examination of the trigone revealed definite hypertrophy of the muscle 
layei-s associated with edema and increased vascularity. It was difficult 
to definitely determine if hy'pertrophie changes also occurred in the 
bladder, as the size of the muscle bundles vary greatly, depending on the 
bladder being contracted or distended. HoAvever, we believe that hyper- 
trophy of the musculature does take place. 

At this point, we wish to make a few remarks in regard to the 
cystoseopic findings during pregnancy. We find that the most satis- 
factory method of cystoscopy in the presence of pregnancy is the Kelly 
method, m which the patient is in the genupeetoral position, thus permit- 
ting an excellent mew of the fully distended bladder, made possible by 
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the dropping away of the enlarged uterus. The uretlira is found to be 
soft, vaseular, and quite easily dilatable. The bladder mueosa at 
the base is usually slightly hyperemic, while the trigone gives an even 
more injeeted appearance. It is frequently said that the distance from 
the internal urinary meatus to the ui’eteral orifice is increased, as is also 
the length of the interiireteric ridge. One is impressed by the fact that 
the orifices always seem much higher up in the bladder and more laterally 
displaced during pregnancy. However, actual measurements, compared 
to the controls, showed no increase in the size of the trigone. It is prob- 
able that the urethra is somewhat elongated by the growing uterus, which 
would account for the apparent change. 

Another observation of interest which we frequently have found is that 
when a catheter, armed with a 4 mm. wax bulb, is introduced up the 
ureter during the latter months of pregiiancy, obstruction is met with 
at the brim of the pelvis, and on withdrawal, there is considerable 
“hang” encountered at this .same point. However, if this procedure is 
carried out shortly after delivery, the obstniction and “hang” have 
completely disapjieared. This would indicate that whatever obstruction 
had been present during pregnancy has now been removed by the birth 
of the child. It would seem that these observations would support the 
theory of pressure as the etiologic factor in the production of dilatation. 

Carson, in liis autopsy study of ureteral dilatation of pregnancy in sixteen ca.ses, 
found constant dilatation of the right ureter •with changes in the left nearly as 
frequent. Ho states that pressure against the ureter produces dilatation and with 
the introduction of pyogenic organisms, an inflammatory' reaction may develop, with 
the formation of scar tissue and resulting stricture. One of tlie three patients, in 
whom he foimd inflammatory strictures, I had treated for a severe pyelonephritis 
with no avail, necessitating the termination of the pregnancy at the thirty-fifth 
week. Unfortunately, the patient died and autopsy revealed a definite stricture, 
measuring 4 to 5 cm. in thickness, situated G cm. below the ureteropelvic junction. 

Our histologic studies tverc made, as far as we could determine, on nor- 
mal urinary systems, and as above mentioned, no evidence of stricture 
formation could be made out. Duncan and Seng, in their series of 156 
ureters studied, stated that one stricture of the ureter was found. 

Dugald Baird, in an exhaustive autopsy study of the ureters in 102 women during 
pregnancy or within a few days following delivery, found ureteral dilatation of I'cry 
common occurrence, 85 per cent in the right urinary tract and 72 per cent in the left. 
He confirms the observation first made by Hofbauer concerning the hypertrophy of 
the ureteral sheath during pregnancy, and he is of the opinion, from studies made 
on the living at the time of cesarean section and on undelivered women at autopsy, 
that the ureter can be compressed between the uterus and psoas muscle on the right 
side. We have also observed at autopsy how readily the exposed right ureter at the 
pelvic brim can be compressed by the enlarged uterus, and we feel that this is a 
causative factor in the production of dilatation. 
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6. OBSERVATIONS ON THE URINARY TRACT OP SPAYED DOGS, BEING SUBJECTED 
TO PROLONGED INJECTIONS OP AMNIOTIN 

From a survey of tlie literature and the differences of opinion that 
exist as to the etiology' of ureteral dilatation, it is evident that the 
question is complex and that several factors may play a role in its pro- 
duetion. 

From our study of the urinary tract in pregnancy, we find that dilata- 
tion changes occur as early as the fifteenth week when the growing 
uterus is rising out of tlie pelvis. The ureter soon becomes dilated, tor- 
tuous, and sacculated, and there is a decrease in its rhythmical expulsive 
force due to loss of tone. This atony affects tlie entire ureter with the 
exception of its lower portion where it is reinforced by the ureteral 
sheath. The examination of the ureter in the patient dying following 
the ectopic pregnancy of seven weeks' duration showed definite hyper- 
trophic cluingcs of the ureteral sheath, as well as an increased vascularity, 
softening and atony of the abdominal ureter. It is this preliminary 
atonic change which allows the soft, pregnant uterus to compress the 
ureteral wall, witii a resulting dilatation. The degree of dilatation and 
tortuosity is not nearly so marked in the presence of an impacted, dense 
fibroid of years’ duration. These atonic and hypertrophic manifestations 
must be tlie result of hormonal activity elaborated by the process of 
pregnancy. 

When one considers that the generative and urinary systems arise 
embryologically from the same anlage, and that the ureter is a budding- 
off from the wolffian duct, it is not too speculative to deduce that the 
same hormones, incidental to pregnancy, which produce gestational 
changes, would also affect the urinary system. We Iniow that during the 
progress of pregnancy, large quantities of anterior pituitary sex hormone 
and estriu are found in the urine. The luteinizing substance designated 
as prolan by Zondek and Aschheim, reaches its maximum excretion of 
5,000 to 6,000 lil. U. per liter of urine during the fifth month of preg- 
nancy; Avhereas, the excretion of estriu in the urine during early preg- 
nancy is quite low, and ascends to its maximum of 10,000 to 40,000 M. U. 
per liter in the last month of gestation. Following delivery, there is 
a precipitous fall in the quantity of estrin excreted, which is due to the 
loss of its main source of .supply, the placenta. Iseoveseo, in 1912, showed 
that this organ contains large tiuantities of this growth substance, and 
now, e.strin for therapeutic use is largely obtained from the placenta and 
amniotic fluid of cattle. As prolan is free of the growth promoting 
hormone, and as e.slrhi is cajiahle of i)roducing growth, vascularity and 
edema in the generative tract of a spayed mouse, it is possible that this 
growth producing substance, estrin, is directly responsible for the 
muscular hypertrophy and vascularity in the trigone, bladder and ureter. 
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With the termination of pregnancy, the regressive changes in the urinary 
tract seem to go hand in hand ivitli tiiose occurring in the generative 
system. 

Mengert has investigated tlie cffeet of pregnancy upon the ureters of common 
animals, using forty-two mammals of eight species, half of which were pregnant 
and the others being used as controls. The series examined included tlie cow, 
macacus monkey, dog, cat, rabbit, guinea pig, liog, and rat. In brief, a summary 
of his findings is ns follows: There was no dilatation of the ureter found in any 
of the pregnant animals examined. A significant increase in the proportionate 
area of the ureteral sheath was noted in the monkey and the cow, and a significant 
decrease in the rahhit. The ureteral sheath does not seem to follow any set rule 
with regard to pregnancy. There was no significant hypertrophy of the circular 
musculature and the mucosa did not show any increase in the number of cell layers 
or in the size of the individual cell elements. He concludes from liis observations 
that pregnancy has no effect upon the ureters of the animals studied. 

On reviewing his work on the average area of circular musculature of the juxta- 
vesical portion of the ureter of the different pregnant and nonpregnant animals, it 
was noted that only the dog, monkey, and hog showed an increased area of mus- 
culature during pregnancy; and only in the dog did the change seem significant. 
Mengert felt that this change lost its significance idien it was observed tliat the 
pregnant animal weighed twice as much as the control. 

In view of this finding, we thought it would he of interest to see what 
changes, if any, would occur in tlie urinary tract of a spayed dog after 
prolonged injections of amniotin. The following investigation was then 
undertaken. 

Six healthy, medium-sized female dogs were selected, two of which were castrated, 
and on one an exploratory laparotomy was done to definite^ rule out pregnancy; 
the ovaries were not disturbed. These three animals received daily injections of 
amniotin in oil,* until each had received a total of 5,250 E. TJ-,- the daily dose be- 
ing 100 units, For each of these injected animals there was a control, two being 
castrated and the remaining one was a normal control for the noncastrated injected 
animal. The injections were begun on February 18, aud eighteen days later, bleeding 
from the vagina began. This was noted in the two castrated dogs; however, the re- 
maining one wliicli liad not been castrated did not show bleeding until eight days 
later. We had contemplated giving tlie amniotin over a period of seventy days, which 
is approximately the time of gestation in dogs; however, distemper broke out in 
the kennel, so on the fifty-third day we decided to end the experiment before the 
animals became seriously affected. The dogs were then autopsied. 

The gross description of the genitourinary organs follows : The uterus and vaginfi 
of the injected animals showed, as was expected, marked enlargement when com- 
pared to the castrated controls. The length of the vagina was not changed by the 
hormone but there was a marked thickening of the wall, 8 mm, as compared to 3 mm. 
There was no variation in the length of the ureters and there was no marked change 
in their diameters. The ureters were carefully measured at the bladder, in the 
midabdominal portion and at the ureteropelvic junction. The average variation of 
the diameters was between 1 and 1-5 mm. The diameters of the castrated controls 
measured 2 to 2.5 mm., whereas the animals that were castrated and injected 
measured 3 to 3.5 mm. 

•Supplied through the courtesy of E. R. Squibb and Sons. 
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Microscopic Findings.— TlharQ no significant variation in size or structure 

found between the ureter of the stimulated dog and its control. There was no 
apparent change in the musculature or in the connective tissue. The mucosa was of 
the transitional tj'pe and showed no evidence of a change to squamous epithelium. 
Several of tlie dogs showed clumps of lymphocytes in the submucosa. None of the 
sections showed definite dilatation of the lumen. Fig. 5, i shows ureter of castrated 
injected dog at the bladder. Fig. 5, c shows ureter of castrated control at the same 
level. The ureter of the control is definitely larger than that of the injected 
castrated dog. This finding loses its significance when we realize that the control 
dog weighed ten pounds more than the injected animal. The uteri of the three 
castrated animals which received the hormone showed similar hypertrophic change. 
The uterine walls were much thicher, due to the increase in size of the muscle layers 
and the individual muscle fibers. Fig. o, d shows section of uterine horn of castrated 
injected dog. Fig. 5, e shows section of uterine hom of castrated control. However, 
the most striking change was in the endometrium. This structure showed great 
thickening, vascularity, and loosening of the stroma. The main change was seen 
in the glands, which were longer, more dilated, and slightly tortuous. No evidence 
of secretion was made out. Tlie epitlmlial cells lining the glands were of the high 
columnar type with the nuclei occupying the basal position. The uterine changes in 
the noncastrated injected dog showed hjqpertrophic changes but not so marked as in 
the ones just described. The uteri of the castrated controls were very small and 
atrophic, the stroma compact, and the mucosa very low. 

The vagina of the stimulated, spayed dog showed the usual changes of estrus, 
the mucosa consisting of a thick layer of stratified squamous epithelium. The 
superficial half was composed of pale staining comified cells j in the deeper por- 
tion, dark blue staining epithelial cells, which gi-ew downward in numerous papillae, 
were seen. The wall of the vagina shorved marked proliferative changes when com- 
pared to that of the control (see Fig. 5, f and g, for comparison). 

In the routine examination of the organs, there was noted a marked change in 
the urethral mucosa. This structure normally shows transitional epithelium, the sur- 
face cells being cuboidal m type. However, the mucosa of the castrated dogs that 
received the hormone was changed into a typical stratified epithelium. The mucosa 
was definitely thickened and its superficial portion consisted of pale staining, corni- 
fied epithelial cells, similar to those seen in the primed vagina. The basal portion 
consisted of deep blue staining cells with papillary downgrowths. The muscle 
bundles showed no evidence of hypertrophy (see Fig. 5, h and ?■). The urethral sec- 
tion of the castrated control showed the usual low transitional type of epithelium. 

In summarizing tlie results obtained from this short study, we find the 
following; There was no significant change observed in the ureters of 
the castrated injected animals as compared to the castrated controls. 
A marked growth of the uterus aud vagina was obtained with definite 
hyperplasia of the endometrinm and comifieation of the superficial 
vaginal epithelium. In the urethra of the stimulated animals, the transi- 
tional epithelium was changed to a definite stratified type wdth comifica- 
tion of the surface epithelium. 

These investigations will be continued, for it is impossible to draw any 
definite conclusions based on sucli a small series of observations. 

ETIOLOGY OE URETERAL DILATATION 

^\e have shown by this investigation that some degree of dilatation 
of the urinary tract occurs wdth every pregnancy. The right side is 
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affected miieli more frequently than the left, and the dilatation invariably 
begins at the brim of the pelvis. 

The cause of this dilatation is dependent upon two primary factors, 
namely, first, a softening process in the ureter due to hormonal activity, 
and second, pressure exerted by the growing uterus upon the ureter at 
the brim of the pelvis. 

We have seen that early in pregnancy certain changes in the urinary 
tract become evident. The wall of the abdominal ureter becomes softer, 
flaccid, and atonic. Associated with this softening process, hypertrophic 
changes become noticeable throughout the ureter. The most striking 
change was noted in its lower end, where there was marked hj’perti’ophj" 
of the ureteral sheath of Waldeycr. The rest of the ureter also par- 
ticipates in this h^’pertrophie development but not to such a marked 
degree. The circular musculature of the abdominal .spindle was the 
most involved. We have seen that at the seventh week of pregnancy, 
definite hypertrophic changes are present in the juxtavesieal portion of 
the ureter, associated with increased edema and vascularity. 

When we consider that the generative and urinary systems arise 
embryologically from the same anlage, it does not seem too hypothetical 
to reason that the hormones elaborated during pregnancy might have 
some effect upon the urinary system. It would seem most logical to 
deduce that estrin, which is elaborated in enormous quantities during 
pregnancy and produces vascularity, edema, hypertrophy, and swelling 
of the generative tract, could produce a similar change in the urinary 
tract. 

In support of our hypothesis of hormonal activity upon the ureter, we 
present this very interesting case. We were fortunate in obtaining the 
urinary tract of a patient dying from a tumor of the testicle with general- 
ized metastasis. The following is a description of one of the metastatic 
masses occurring in a lymph node. There are seen many tumor masses 
separated by fibrous tissue bands, into which, in .several areas, fresh 
hemorrhage has occurred. In some areas the tumor is necrotic. In its 
well-preserved portions it consists of cells which re.semhle epithelial cells. 
The nuclei are irregular in size and shape and vary in intensity of stain- 
ing. The cytoplasm is drawn out into long strands which interlace and 
surround small spaces. There are numerous masses of pink-staining 
material which vary in size and are undoubtedly syncytium. Imbedded 
in them are numbers of Langhans cells with irregular, very deep staining 
nuclei which vary greatly in size and shape, but are usually ovoid in 
form. The diagnosis of chorionepithclioma was made (see Fig. 6, a). In 
the testicle removed at operation, no definite chorionic epithelium was 
seen- however, the urine v/as strongly positive for prolan on two occa- 
sions. The examination of the ureter showed definite hypertrophic 
changes throughout the whole ureter but was most marked in the .juxta- 
vesical portion. Here, there Avas tremendous hypertrophy of the sheath 
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of Waldeyer, the greatest external diameter measuring 8 mm. Tliere was 
general muscular hypertropliy seen throughout the ureter and the mucosa 
was also thickened, the superficial cells being slightly flattened. There 
Avas no emdence of any dilatation of the urinary tract. As we have al- 
ready mentioned, Hofbauer is of the opinion that hypertrophy of the 
ureteral sheath is the important factor in the production of dilatation in 
the ureter. However, this oliservation does not support his views (see 
Fig. 6, h). 

Jt is interesting to speculate ivliy the marked hypertrophic changes oc- 
curred in tlie ureter ivhen associated ivith the chorionepithelioma. It 
is known that with the hydatidiform moles and chorionepithelioma there 
is a groat outiiouring of prolan in the urine, which produces changes in 
the vaginal epithelium of the test animal by indirect action through 
the ovary. This urine when injected into infantile mice causes matura- 
tion of the follicles with the production of estrin and a resulting eoinifiea- 
tion of the vaginal epithelium (estrus); hemorrhage into the enlarged 



Fig. 6. — r/. Chorionepithelioina in a man, tlie primarj- focus being a teratoma of 
the to.sticle (XHO). 

b, Section of juxtave.slcal portion, of ureter from man with clmrionepithelioma. 
showing liypertropliy of tlie slicatix of Waldeyer oven more marUed than that seen in 
pregnancy (X15). 


follicles and the formation of corpora lutea of normal appearance; also 
corpora Intea ati'etica, characterized by imbedment of the ovum in the 
lutein tissue (Zondek). It is thought that pi’olan is free of grovdli 
promoting hormone, so in order to explain the liypertrophic changes in 
the ureter, it Avonld he most logical to deduce that this same indirect 
action occurred in the patient Avilh the testicular tumor. The prolan 
elaborated hj the trophoblastic tissue of the chorionepithelioma stimu- 
lated the testicle Avilh a suhsefjuent outpouring of groAvth hormone, 
Avhieh in turn iiroduced hypertrophic changes in the ureter. 

Having shoAvn (hat. the primary changes in the ureter are hormonal in 
action, avo Avill now consider the subject of pressure, Avhich is the .second 
otiologic factor in the causation of dilatation. 

In early pregnancy, Avhen the uterus is confined to the pelvic hoAvl 
the lower ends of the ureters shoAv lateral displacement, hut dilatation 
of this portion is rarely seen. At the fifteenth to sixteenth Aveek of 
gc.slation, the. growing nlerns, rising out of the pelvis, may now exert 
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pressure upon the ureter at the pelvic brim. We liave shown that a 
softening process of the ureter talies place witli advancing pregnancy. 
This is of the greatest importance, for without this change, the soft semi- 
cystic uteras could not exert sufficient pressure on the unchanged ureter 
to cause its compression. The right ureter is more affected than the left 
for several reasons. The left ureter is protected and cushioned by the 
overlying sigmoid flexure, which also is a causative factor in the produc- 
tion of dextrorotation of the uteras. Baird lias called attention to the 
fact that the right ureter is more exposed than the left, due to its 
anatomical course, and therefore is more easily compressed. Pig. 7 
shows tlie right ureter crossing the iliac vessels at nearly a right angle ; 
whereas, the left ureter, which is double, runs almost parallel to the 



Fi&. 7. — Autopsy drawing of urinary tract, patient dying- at term. Note right 
ureter crossing iliac vessels at nearly a right angle, thus making it prominent and 
more susceptible to pressure than the left ureter, -which runs nearly parallel to the 
Iliac vessels. 

vessels. This drawing which was made at autopsy, patient dying at 
term, shows that the dilatation of the abdominal ureter begins at the 
brim of the pelvis Avith kinldng of its upper portion. The left double 
ureter is straight and is not dilated ; its tivo portions join at the juxta* 
vesical region and enter the bladder as a .single tube with one orifice. 
The pelvic ureters are not dilated. 

One of us (J. M. H.) on several occasions, at operation and autopsy, 
has observed the markedly compressed ureter at the pelvic brim, pro- 
duced by the overlying uterus. 

We have been able to shoiv definite regression of the ureteral and 
pelvic dilatations during pregnancy by the use of the indwelling catheter. 
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It is necessary for the continuous drainage to be maintained for at least 
forty-eight hours before decrease in capacity" is noted. Even with con- 
tinuous drainage, the decrease in dilatation would not be expected to be 
so very rapid for the ureter is still atonic and soft, due to the continuous 
action of estrin. 

It has also been demonstrated that large uterine fibroids which fit the 
pelvis and impinge against the ureters at the pehdc brim produce upper 
tract dilatations. It is noticed that dilatation changes are not so marked 
eveij though some of the tumors have been present for several j’^ears. 
One might expect the dilatations to be more marked due to the greater 
density and the more prolonged pressure of the fibroma; however, this 
lack of increased dilatation is probably explained by the nonpregnant 
ureter being firmer and more conipaet, and therefore better able to with- 
stand the compression. 

Another point to support the theory of pressure is, that in catheter- 
izing the right ureter during the latter part of pregnancy, using a 
catheter armed with a No. 4 mm. wax bulb, definite obstruction and 
“hang” are met with at the pelvic brim. AYhen this same procedure is 
done following delivery, no obstruction or “hang” is encountered, show- 
ing that whatever obstruction existed during pregnancy was relieved by 
the birth of the child, 

W'e are indebted to Dr. Hugh Spencer and his associates, in tlie Department of 
Pathology of the University of Marjiand, for their cooperation and advice. 

We wish to thank Dr. Carl Hartman, of the Department of Embryologj' of the 
Carnegie Institution of Washington, for his helpful suggestions. 

AVe also wish to thank Mr. Carl Clarke and Mr. James Dunlop, of the Art Depart- 
ment of the University of Jlaryland, for these excellent illustrations, and also Miss 
Evelyn Giidden, of the Art Department of the Johns Hopkins Medical School, for 
her fine autopsy di-awing of tlie urinary tract. 
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THE HISTOGENESIS OF CERTAIN OVARIAN TUMORS AND 
THEIR BIOLOGIC EFFECTS"' 


Samuel H. Geist, M.D., New York, N. Y. 

(From the Laboratories and Gynecological Service, Mount Sinai Jlospital) 

' I ’HE recent advances in our knowledge of ovarian neoplasms have in 
■■■ great part been based on a better understanding of the embryologic 
development of the gonad and of the biologic activitj'' of that organ. 
Unfortunately botli of these important concepts in the life history of the 
ovary are still in a slate of flux. 

Early in the development of the gonad, the surface epithelium of the 
anlage of the ovary becomes many la5mred and extends downward into 
the mesenchyme as solid cell cords. This represents the indifferent 
gonadal stage. This stage rapidly passes into that of the definitive sex 
gland. The character and fate of the cell cords from the surface epi- 
thelium depend on the type of gonad (male or female) that develop, s. 

In the male the cell cords form the tubular system and possibly the 
interstitial cells, while in the female they become the undeveloped 
granulosa and theca interna cells, Avhich later are utilized in the develop- 
ment of the graafian follicle. Fisehel, and more recently Scliiller, believe 
that these granulosa cell forerunners and the theca cell forerunners, as 
well as the interstitial cells of the testis, are derived not from the surface 
epithelium but from the mesenchyme. The weight of evidence at present, 
however, favors the coelomie epithelial origin. 

In addition tu the two-cell types mentioned, there remain in the female 
gonad remnants of structures that achieve full development only in the 
male. The stractures Ave identif.v as cords and tubules in the region of 
the “rete ovarii.” Tliese structures presumably remain quiescent, but 
may, under proper but as yet undetez’mined stimulatiozz, dcA^elop and 
functionate in a male direction. 

Occasionally goziads are encountered, that are fuzzctioziallj’^ inefficient, 
-the improperly descended gonad (the eryptoz’chid), the se.x glands of 
'the hermaphrodite, or tlie gonads of hosts that are .somatically inferioi’, 
as indhaduals Avith infantile genitalia azzd sterility. In these latter cases 
some of the cells of the original epithelial invasion z-emain, AAffiieh not 
ozzly are fuzzctionless, but AA'liicli do not at anj’' time have the potentiality 
for dcA^eloping along male lines as do the rete .structure.s, or along female 
lines as do the granulosa or theca forerunners. 

It is important to keep these emlzz-yologic possibilities in mind, for it 
i.s this concept that enables us to attempt to classify some tumors histo- 
gezietically. 

‘Prlsented at a meeting' of the New York Ob.stetrical Society, Marcli Z2, 3035. 
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The ovary lias lieen found to produce at least two definite hormones. 
One, the estrogenic factor, is apparently developed by the granulosa cells 
as shoAvn by Frank and the theca cells as proved by Zondek. The second, 
“progestin.” is derived from the corpus luteum as demonstrated by 
Corner and others. The estrogenic honnone is presumably active in some 
tumors. 

"We know that the tumors of various ductless glands give rise 
to clinical signs and symptoms suggestive of a perverted or exag- 
gerated physiologic activity of the tumor or of the gland itself, as for 
example, the tumor of the pituitary, thyroid, adrenal, pineal and the 
gland under discussion, the ovary. 

Four tumor types in the ovary may be recognized as distinct entities, 
and have been classified, because of the belief that one can identify their 
site of origin, and can also associate with them definite effects which may 
he recognized clinically. 

These groups are; (1) The granulosa cell tumor; (2) the theca interna 
cell tumor; (3) the arrhenoblastoma, or rete cell tumor; and (4) the 
dysgerminoma, or indifferent cell tumor. 


THE GRANULOSA CELL TUMOR 

A group of tumors contiuniiig ovalike inclusions vere described by Acconci, 
Emanuel, Amunn, Blau, and others. Lippman showed that the.se inclusions 
were not ova but cell secretion. Sehiminicke pointed out the similarity betn-een the 
radial arrangement of the cells of these tumors and that of the gi'anulosa cells in 
the follicles. IMany names were suggested by various authors, depending on their 
interpretation of the origin, or the histologic make-up of these neoplasms. Eobert 
Jtloyer suggested the persistent primitive granulosa cell balls as the site of origin 
and the name granulosa cell tumor was then advanced by Y. Werdt. 

As was mentioned earlier in this paper when discussing the embryology, the sur- 
face cell invasion into the underlying mesenchyme probably results in the forma- 
tion of the active parenchyma of the ovary, and. it is from some of these cells, the 
unused forerunners of the granulosa cells, I believe the granulosa cell tumors arise. 
The granulosa cell balls have already reached a definite stage of development and 
would hardly be expected to produce such bizarre tumors as will be described. The 
undifferentiated forerunner, probably under an as yet unknown stimulus, has a far 
greater potentiality for variation. 

These tumors are usually unilateral. They occur as bilateral tumors in about 
10 per cent of the cases (Szathmary). They vary in size from small 6 by ,5 mm. 
tvnuors (Schiller) (Pig. l) to m:i.s,ses twice the size of an adult head (Dworzak) 
(Fig. 2). The surface is encapsulated, usually .smooth, with varying sized bosses. 
As u rule they are soft, mainly solid masses, though cysts may he present, eitlier 
single or uudti}de, large or small. The tumor is sessile, but rarely may be peduncu- 
lated and thus may undergo torsion. 

On section the growth is a medullary, cellular, yellowish tumor. Connective tissue 
bundles traverse the cut surface irregularly, giving a finely or coarsely lobulated 
appearance to the cut surface. M’lien cysts arc present, their inner w*all mav be 
smooth or shaggy, and the contents vary in color and consistonev, at times bei’nrr a 
thin, yellowish or pinkish fluid, and at others, a thick mucinous or gelatinous gra'virii 
white opaque sub.stance. 
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Hemorrhage may take place into the tumor tissue or even into the cysts, and 
necrosis of varying extent is not uncommon (Pig. 3). 

The histologic picture varies tremendously, though, in the main, three types may 
be differentiated, the folliculoid, the cylindroid, and the mixed type. The connective 
tissue arrangement and distribution plays a great role in determining the type 
(Robert Meyer). 



Pig. 1. — Small tumor contained in ovary (Goldberger’s case). Gross (cylindroid type). 



Fig. 2. — Large tumor. Atypical type. 


At times in the same tumor all three types of structure may be foimd and not 
infrequently only the careful study of many areas will enable one to identify the 
neoplasm definitely as a granulosa cell tumor. 

The folliculoid type, which is the most striking, presents a most unusual picture. 
(Fig. 4.) The cells are polygonal or round, moderate sized, closely packed, with 
a central vesicular nucleus, resembling the granulosa cells of the young developing 
follicle. They form larger and smaller compact cell masses, showing in some in- 
stances mitoses, and are surrounded by connective tissue bundles. Fat stains demon- 
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strate the existence of small • amounts of lipoid in these cells, but apparently a 
greater amount in the connective tissue (Schiller). 

In the solid masses one finds smaU cavities, in places resembling follicles. They are 
usually round, but may become confluent and give rise to irregularly shaped large- 
sized cavities. In these cavities, round or oval structures are found, sometimes repre- 
senting degenerating cells or colloid material or cell secretion. At times a single 



Fie. 3.— Lobulated tumor. Folliculoid type. 



4- FIff. 5. 


Fiff. 4. Folliculoid tj-pe. Solid cell nests rrith ovalike structures. 

Fig. r>. — Cylindrotd tj-pe. Solid cell columns separated by connective tissue. 

swollen degenerating cell fills the cavity and has been mistahen for an ovum. The 
cells surrounding the cavity are often radially arranged, and at the periphery of 
the cell mass where it abuts the connective tissue, the same radial arrangement is 
present, mile this arrangement suggests the follicular origin, it has been shoun by 
._chiminiche to be just an arrangement trait of the tumor cells. 

At the periphery and in the substance of the cell masses vacuoles of varying size 
arc found, the so-called Call-Exner bodies, the significance and origin of which are 
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not known. Similar bodies appear in normal structures, as the granulosa layer and 
other neoplasms (Schiller). The connective tissue may invade the solid cell masses, 
subdividing them into small groups. The tumor cells may at times take on a more 
spindle type, resembling the connective tissue cell. 

Tlie cylindroid form is composed of epithelial cell.s, cuboidal or spindle in type, 
separated by fine connective tissue bundles. Here, too, spaces are found that may 
be empty or contain remains of cells or connective tissue. The cell columns may 
have bizarre shapes, due to the ingrowth and pressure of the connective tissue (Fig. 
5). The connective tis.suc may become hyaline, or remain finely fibrillar. It may 
even separate individual cells from each other by ingrowths of fine; fibers or so 
demarcate the cell column as to give a picture of wavy pattern, the so-called moire 
silk type. 

One often finds a combination of the folliculoid and cylindromatous types, and 
not infrequently a sarcomatous foi-in, in which it is necessary to make careful studies 
to identify the time nature of the growth. Tins latter type is composed of spindle 
(Fig. C) or polymorplious cells that intermix with no definite arrangement. Here 
and there one finds more epithelial-like cell gi-oups, and some definite areas that are 
typically granulosa cell in type. The cells are separated into large groups by con- 



Fig. G. — S.arcoma-like tumor. 


neetive tissue bundles containing yessels, and this lobular stnicturc may even be 
noted gros-sly. In some areas .tubylar structures are found, and rosettes of tumor 
cells may occur to further complicate the picture. At times adenomatous areas are 
found, or small round tubules with rather slender high cuboidal epithelium and no 
evidence of a follicular type. 

Primarily the tumors are solid but they may undergo degenerative changes due 
to circulatory disturbances. Areas of hemorrliage, necrosis, and cyst formation are 
not infrequently encountered. The cysts, both large and small, are the results of 
degeneration. Burg reported a case with 5 liters of fluid and a small solid portion 
only. The possibility of the cell secretion forming small spaces and later from pres- 
sure causing cell death must be kept in mind, for often the remains of cells, nuclear 
fragments and granular debris are found in these small follicle-like spaces. The 
radical arrangement of the border cells suggests a follicle, but this tendency is com- 
mon in any gi-owth process where degeneration takes place. The lining of the cy-sts 
when present is usually a low epithelium. 

It is possible that the cell secretion contains the hormone which we now know is pres- 
ent in these tumors, and wliich, we believe, acts on the liost to produce the distinc- 
tive clinical picture which so commonly is associated with granulosa cell tumors. 
Lipoid is present in these tumors. It is found' in the cells, but more often and in 
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larger amounts in tlic connective tissue (Schiller). Tliis is in contrast to the theca 
celF tumors as mill he mentionea later, where the lipoid is found almost exclusively 
in the cellular islands. 

It. Meyer, Neumann, Klaften, Sicbke, Suschania, and Salmon found an estrogenic 
hormone in these tumors, hut not in large amounts. Pahl, in a child of nine with a 
granulosa cell tumor, reports a positive Aschheim-Zondek test. 

The granulosa cell tumors may occur at any age though the fourth and fifth 
decade is the most common, Klaften states tliat they occur before puberty in 
8.9 i)cr cent, during sexual activity in 48.7 per cent, and at or after the menopause 
in 42.0 per cent. He reported the ease of a patient nine years of age with pre- 
cocious puberty. After removal of the tumor the symptoms regressed. Novak re- 
ported cases at three, five, and six years, respectively, all with pubertas precox. 
Other authors also have reported cases in children (Szathmary), all with atypical 
bleeding, with pubic and axillary hair, and adult-sized pelvic organs. In one case, 
a child, reported by Aleyer, colostrum was present in the breasts. Bland and Gold- 
stein detail a ease with a positive estrin finding in the urine two days before opera- 
tion, and negative seven days postoperative. This patient was seven y-ears old with 
precocious sexual development. 

The tumor may occur in very old women between seventy and eighty as reported 
by Schroeder, Isbruck, Neunmnn, Kehiller, Schiffman and others, with or without atyp- 
ical bleeding, but usually with a well-preserved uterus and hyperplastic endometrium. 

The most striking cbslinctive symyitom is irregular uterine bleeding, sometimes 
of long duration, and occasionally iirecedcd by short periods of amenorrhea, or, as 
in a case of Plate, followed by amenorrhea. We recently had a case in a woman 
of thirty-six with a three-year period of amenorrhea, a resting endometrium and a 
small endometrial polyp associated with an atypical granulosa cell tvmior with abun- 
dant ostrogonic hormone in the tumor tissue (Salmon). 


The uterus is usually soft, hyperemic and enlarged. The myometrium is hyper- 
trophied and the endometrium is hyperplastic. Adenomatous polyps of the uterus 
are not infrequently encountered. 

ITabbc reports four cases in the climacteric with endometrial hyperplasia, but 
witliout a history of bleeding, while Schroeder mentions a case in a woman thirty- 
six, with menstrual irregularities and .an atrophic mucosa. 

Klaften has found glycogen in tlie hypeiplastic mucosa wlien the hyperplasia was 
the re.solt of tumor activity even in the climacteric. 

Tietze has reported hypertrophy of the tubal epithelium. 

The breasts are not infrequently enlarged, a fact that one attempts also to cor- 
relate with the tumor activity. This enlargement regresses with the removal of the 
tumor. Klaften has reported hinsutism which has not regressed with the ablation 
of the grouth and 5.« probably not related to the tumor. Bergstrand reports six 
cases with hirsutism. Klaften has reported an increase in the basal metabolic rate 
in one instance as high as plus 24, which returacd to normal following removal of 
the neoplasm. Ascites is not common, though Szathmarj'’ reports it in 10 per cent 
of the cases. Adhesions occur only late in the disease. 

The tumors often present the histologic picture of malignant neoplasms, with cell 
Htypism and mitoses, and at times infiltration. Schiller dmdes them into malirmant 

and nonmalignant, stating however that the division is reallv clinical and not his- 
tologic. 


They rarely icinir :ind if they do, the recurrence is iisually local. The removal 
of the second tumor may be followed by a permanent cure. Szathman- reports 10 
per cent of local recurrence, and 15 per cent in the opposite o-vary 

T "'"f «"'1 Sdiillor states timl ,vl.o„ milatcral 

tlic. .,Te ,.r., eta-ally al„ays l,,.„,g„. T|,e i„volvcmcat of the sceoaa ovary may be 
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metastatic, secondary invasion or primary involvement. Schiller has suggested the 
term granulosa cell tumor for the benign, and granulosa cell carcinoma for the 
malignant. 

Metastases are rare but occur not only locally, or in the other ovary, but also in 
the abdominal viscera and retroperitoneal lymph nodes. Soltman reports metastases 
in the bones; and Maresch, also. Granulosa cell tumors may arise in the retroperi- 
toneal ovarian segments, and Stoltz states that in 69 per cent of supernumerary 
ovarian segments some type of tumor has been present in them. 

Granulosa cell tumors when benign are easily treated by operative removal and 
the patient may and does remain well and physiologically normal. Pregnancy even 
has followed. In the malignant type, when a recurrence develops it may be benign 
(Schiller) or malignant in type. "With the appearance of recurrence or metastasis, 
the typical clinical signs may reappear, to regress on subsequent removal of the 
growth. The prognosis is good. In 7.5 per cent of the cases, however (Klaften), 
they were inoperable. 

A large number of patients with malignant cases have been treated with post- 
operative radiotherapy (Klaften, Plate, Schiffman, Habbe, Dworzak, Schulze) with 
good result. 

These tumors have been investigated for their hormone content. As before men- 
tioned, while it has been found by transplantation experiments, the estrogenic hor- 
mone has been isolated also by tumor extraction. In one of our cases Dr. Salmon 
has obtained one mouse unit per gram of tumor. Dworzak and Podleschka report a 
case with 50 m. u. per liter of urine in the. intermenstruum. This, however, is not 
an unusual amount. 

With the removal of the tumor the bleeding, breast enlargement, and uterine 
mucosal hyperplUsia regress. With the appearance of a recurrence these symptoms 
again make their appearance, indicating the part played by the tumor tissue. These 
findings suggest that the clinical symptoms are due, at least in part, to the activity 
of the hormone. 

It is evident that here we have a distinctive tumor, both histologically and clin- 
ically, whose cells produce a hormone that affects the normal physiology of the host, 
i.e., a tumor that has a genetic, morphologic and biologic resemblance to granulosa 
cells. 

. THECA CELL TUMORS 

In 1932 LofSer and Priesel described a group of tumors, six in number, which be- 
cause of their distinctive gross, liistologie and clinical characteristics, they believed 
were derived from the theca cells, forerunners in the ovarian parenchyma. In 1934 
they reported four additional cases. 

The parenchymal cells, both granulosa and theca interna, have definite common 
characteristics: both store or form lipoid and both produce or store an estrogenic 
hormone. Zondek showed that the theca interna cells contain an estrogenic hormone, 
usually in greater amount than in the granulosa cells. In addition both cell types 
stimulate the formation of connective tissue, which has a tendency to become hyalin- 
ized, though this is more marked in the theca cells. In addition, these latter cells 
may even produce fine connective tissue fibrils. 

The theca cell tumors have all these characteristics coupled with a striking morpho- 
logic pattern, and nowhere showing areas suggestive of granulosa cell tumor, thus 
leading us to believe that they form a separate and distinct group. In addition, the 
distribution of the lipoid in the theca cell tumors differs from that in the granulosa 
cell tumors. In the latter the lipoid is found mainly in the connective tissue bundles 
(Schiller), while in the theca tumor the lipoid is found almost entirely in the cell is- 
lands, and only as small droplets in the connective tissue or at its periphery. 
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Grossly the theca cell tumors are distinctly different from the granulosa cell 
growth. Furthermore, the consistency and appearance in many instances is that of 
a fibroma, whereas the granulosa cell tumor is a cellular, softer tumor. The hor- 
mone content also of the theca tumor in the one case examined was far greater in 
amount than that as yet reported in the granulosa cell tumor. Finally in all but frivo 
of the sixteen cases now recorded thej'' occurred in women at or past the menopause. 

Ldffier and Priesel have reported in two publications ten cases, Melnik and 
Kantor have two additional cases, and we have had four cases of our own. (These 
latter cases will be reported in detail elsewhere.) 

Grossly these tumors appear as hard, somewhat nodular tumors, wliich may 
reach tlie size of a child’s head (Fig. 7). In one of our own cases it was rep- 
resented by a large twisted cystic mass, the wall of which measured 2 cm. in thick- 
ness and was of a bright yellow color. The surface is smooth. It is hard except 
in the cystic type and suggests a fibroma grossly. 



Fig. 7. — ^Fibroma-like tumor with small celluiar areas (theca). 

On section it has a striking appearance. The surface has a yellowish white color. 
On close inspection the tumor is seen to be composed of varying sized yellow islands 
separated by fine or coarser hyabnized coimective tissue bundles (Fig. 7). Small 
hemorrhages may be present, and at times, cysts vary in size from pinhead to wal- 
nut. These may coalesce and form larger ones as in one of our cases. These cysts 
are degenerative in ‘origin. 

On the other hand, the cut section may present broad white glassy areas of con- 
nective tissue, with here and there, in these areas, tiny pinhead-sized islands of 
yellow color, and in addition, large isolated nodules of yellow tissue surrounded by 
the h^’aline fibrous tissue (Fig. 8). Few blood vessels are present, except near the 
connective tissue capsule at the surface, and at the periphery of the fatty islands. 

Histologically the tumors are very distinctive in structure. The yellow areas are 
composed of plump spindle cells or polygonal cells with central or at times excentric 
nuclei, dark staining and rich in chromatin. The cell protoplasm is vacuolated and 
contains fat (Fig. 9). The fat globules may also be present in the interstitial 
tissue to some extent, but only where cells still are present, and then usually as much 
smaller globules than in the cellular islands-(Fig. 10). The epithelioid cells seem to 
have a tendency to be more numerous about the vessels. 
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Tlie connective tissue ijundles arc hyaline to a great extent, and often large 
hyaline plaques are present in the midst of a cellular island (Fig. 11 ) with fine 
libers extending out radially and surrounding the individual cells or seeming to 
enter them. 



Pig. 8. Fig. 0. 

Fig. 8 — Hyaline type W’itli well-demarcaled cellular islands. 
Fig. 9. — Cellular areas with vacuoles. 



Fig. 10. Fig. 11. 

Fig. 10. — Fat in cellular areas, little in connective tissue areas. 
Fig. 11. — Hyaline plaques with fibers radiating into cellul.ar .areas. 


The librous tissue bundlc.s vary in size, density, and structure. They may be 
very fine, composed of but a few fibrils, or so massive as to represent the greater 
part of the tumor as in one of our cases. They may be composed of few connec- 
tive tissue bundles or largo masses of hyaline tissue, and they may show many or 
few connective tissue cells with isolated, large, fat-containing cells in the meshes 
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oi! tissue. At the periphery of the hyuliue plaques some fat droj)lets are present. 
Pigment granules, prohahly lipochroine, are found in some of the epithelioid cells, 
hut mainly in the capillary endothelium. The cystic tumor previously mentioned 
liad a 2 cm. thick wall composed of elements ns above described. 

The cysts when present may he smooth walled or shaggy. They contain a yel- 
lowish clear or turbid fluid and show no definite epithelial lining. ' Barely a flat- 
tened endothelial-like lining is present in scattered areas. 

Chemical analysis of the tumor shows it to contain a not unusual amount of 
lipoid, but a relatively high content of eholcstcrin and cholestcrin ester. The polard- 
scopic examination demonstrates that most of the fat is double ref ractile, and is in 
tlie coll islands.^' 

The extraction of the tumor tissue also demonstrated that it contained a large 
amount of estrogenic hormone per gram. This fact helps to understand and explain 
some of the clinical symptoms and signs. In one case, already submitted for pub- 
lication, in association with Spielman, we were able to demonstrate more than a 
mouse unit of estrogenic hormone per gram of tumor tissue. 

The tumor is unilateral. In all the cases reported (sixteen) only two occurred in 
women before the menopause, one of Liiffler and Priescl, at eighteen years, and one 
of ours, at twenty-one years of age. 

Aside from the symptoms of any pelvic neoplasm of size, these tumors have cer- 
tain definite and clear-cut symptoms. The most striking is atypical bleeding, nat- 
urally postmenopausal, as this is the common age of occurrence. In our patient, of 
twenty-one years of age, there had been a history of bleeding for one year, and 
then a short period of amenorrhea. In the case of Ldfficr and Priesel, at eighteen 
years, a similar history was obtained. In addition in our case the patient noted an 
enlargement of the breasts. 

The uterus is usually enlarged and soft, and in those eases where the endometrium 
was obtained, it was hyperplastic. After the removal of the tumor all the symp- 
toms regr-css. 

IVhile Ldfllcr and Priesel report a case as malignant, all the other patients thus 
far reported have apparently been cured by operation. In all probability a 
unilateral oophorectomy is Jvll that is indicated. 

Here again is a distinct tumor type, histologically, chemically, aud biologically, 
suggesting the undeveloped theca cell as its source of origin. 


ARKHENOBbASTOMA 

Virilism or masculinizution in a previously normal female is a characteristic of 
a definite tumor t^pe that is found in the ovary. At times somewhat similar pic- 
tures can be produced by tumors of the adrenal. Hirsutism alone has been described 
associated with granulosa cell tumors and even in women with no demonstrable 
lesion (Spielman). 

Robert Moyer has attempted to group two tyyres of ovarian growth under the 
common term arrhenoblastoma. He includes the so-called adenoma testieulare ovarii, 
first described by Pick, which he terms the typical form, and au atj-pical form, the 
true .arrhenoblastoma, believing that both neoplasms have a common histogenesis. 

The question rai.sed by Pick is one of origin. He was of tlio opinion that the 
tubular adenoma, first described by him, arose in tbe testicular portion of an 
ovotosfis. R. Meyer, however, believes that these adenomas, ns well as tlie more 
growths, arise from the embryonal vestigial remnants of the medullary cords 

lra'o?a\ory'^lL?n coUabonition with Dr. RosenUial of the clinical 
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and rete tubules of the ovary. He points out the fact that in the adenoma tubulare 
there are no evidences of hermaphrodism as one might be led to expect in an in- 
dividual harboring an ovotestis. 

The typical adenomas only rarely cause maseulinir.ation, while the atypical usually 
do. Meyer believes that this variation in physiologic effect need not imply a dif- 
ferent origin, but merely a difference in the degree of development of the anlage. 
The masculinizing form of the tumor arises from cells that still retain the male 
hormonal influence which may be activated by some stimulus. 

In fact, though the typical adenoma described by Pick and the atypical one of 
Meyer seem not at all related in morphologic appearance, in an intermediate' group 
of six cases, five of Meyer’s and one of Popoff’s, Meyer showed various stages of 
transition from the tubular adenoma to the atypical form. In all the cases 
mascultnization of the host appeared in var 3 'ing degrees. This manifests itself in 
amenorrhea, masculine voice type, at times masculine carriage, and facial appearance, 
or hirsutism confined to the arms and legs and face. 



Pig. 12. — Intermediate type, regular and irregular tubules. 

Fig. 13. — Intermediate type, solid cords and irregular tubule.s. (Same case as Fig. 


The typical adenoma te.stieulare ovarii is usually a small tumor, firm, encapsulated, 
or embedded in the ovarian structure, and composed of regular tubules with a small 
circular lumen, lined by a lajmr of cuboidal cells, supported in a dense connective 
tissue. In one case reported by H. O. Neumann, the presence of cells resembling the 
interstitial cells of the testicle made the resemblance to the tnie testicular adenoma 
of the male gonad very striking. 

The intermediate group of atypical tumors are larger growths than the typical 
ones, reaching the size of an adult head, and are unilateral. They have a lobulatcd 
surface, are encapsulated, smooth, and may infiltrate the surrounding structures. On 
section they are soft, medullary-like yellowish growths with a marked tendency to 
undergo regressive changes. Hemorrhage, necrosis, and liquefaction are present, and 
in some instances true cysts with an epithelial lining may be present. Some of these 
tumors may simulate cysts, and their true identity may be extremely dilficult to 
establish. The tubules are irregular, their lumina varying in size and contour 
(Pigs. 12 and 13). Some of the epithelial cells undergo fatty degeneration. 
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As the more atypical group is approached the tumor pattern (Pig. 14) vanes 
markedly from the pure tubular or partly tubular and partly cellular-like growth 
of the intermediate type. In the main the tumor is solid with a few atypical tortuous 
tubular areas, or areas of convoluted solid cords of cells (Pig. 15). These cel 
cords can at times be recognized as composed of cells resembling the more sarcoma- 
tous appearing elements that may form the bulk of the growth. The stroma may 
become sarcomatous (Strassman). There are evidences of cyst formation with 
epithelial lining and even papillae (Robert Meyer), and Beuttner and Meyer have 
described mucinous epithelium. 

As to the histogenesis, the probability of both tumor types, the typical and 
atypical, arising from the embryonal remains of testicular structures in the rete 
ovarii is most likely. However, the possibility of their origin, especially of the true 
adenomas, from a congenital ovotestis cannot be disproved. ^ 

The tjTiical testicular type has no incretory function. Only in those tumors 
whose cells deviate from the normal do we have the presumed production of a 
masculinizing hormone. 



Fig. 14. — Hemorrhagic tumor (Spielman’s case). 

Fig, 15. — Atypical type with solid cords and tubules (Spielman’s case). 


Clinically these tumors affect the individual by, as before mentioned, changing 
her from a typical female to a masculine ty-pe, Tlie menses cease, the breasts 
atrophy. The pelvic organs both external and internal likewise atrophy, except the 
clitoris, which, may enlarge. There is a marked change in the facial appearance; 
it takes on a masculine appearance. Excessive hair development takes place on the 
face, especially on the upper lip, the chin, and the cheeks. Hair also appears on 
the chc.st and the extremities. The voice changes from the high-pitched feminine 
note to the deep low-toned male type, or may be cracked as in puberty. The 
gait is more that of the male stride than the mincing , step of the female. The 
libido is adversely affected, and the normal interest in the opposite sex may dis- 
appear. 

These .symptoms with the removal of the tumor may subside. Cases are reported 
where pregnancy has supeivened after the removal of tlie tumor, terminated by a 
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norniiil labor and a normal child (Sedlaczek, Mathias, Neumann and Popofl!). "With 
the appearance of a recurrence the typical masculinizing syndrome may again be 
present. 

While these tumors may present the histologic signs of malignancy, many of the 
patients have been successfully operated upon and permanently cured. Strassman 
reported thirteen cases, and all but one were malignant. 

This tumor group is of distinctive histologic appearance and suggests tlie prob- 
ability that the cells of the rete ovarii arc the source of the neoplasm. In addition 
they present a typical clinical syndrome and probably contain a hormone that stimu- 
lates the development of the male characteristics, or negates the female influence, 
to permit some basic male principle to dominate. 

DYSGERMINOMA 

An unusual ovarian neoplasm is one previously called seminoma, by Chenat and 
Bender, because of its resemblance to the typical seminoma found in ciyptorchids. 
Pick called it epithelioma-choriocctodcrmale. This type of growth occurs usually in 
a gonad that is functionally incificient and has been described not only in the ovarj' 
and testis but also in ovotestis (Unger, Pick, and Polano). In addition, the host is 
not infrequently hermaphroditic as has been pointed out both by B. Meyer and H. 0. 
Neumaim. 

The tumors may involve only one gonad or botli. When one gonad is involved the 
other may be absent or so atypical that the identification of its type may be impos- 
sible. Mlien both gonads are involved, they may be so completely replaced by tumor 
that it is impossible to detomiine the sex of tlie gonad. It must also be stated that 
in some instances the tumor may be present in a perfectly normal individual ■with a 
normal gonad on the other side, as in two of our cases. 

E. Fauvet reports 27 cases from the literature in male or female hermaphrodites, 
2 in true hermaphrodites, and 35 in normal women. 

H. Kleine reported 7 cases, all in asthenic young women fifteen to twenty years of 
age. In one case the patient subsequently had one child, in another case two children. 

We have had 3 cases, 2 in children twelve and fourteen years old, and one 
fifteen years old. The latter patient had menstruated normally for two years before 
operation. In the small fragment of ovarian tissue attached to a small mass of 
tumor from the second ovary, normal follicles, stroma, and corpora albicantia were 
present. 

The tumors may reach the size of an adult head (Pig. IG). The surface has a 
capsule which may be intact or perforated by the growth, which then extends into 
adjacent structures. The surface may be smooth or bossed. Its consistency is 
elastic, though in places due to the breaking down of the growth and the formation 
of cysts it may be almost fluctuant. 

On section it has a grayish yellow appearance, cellular, medulhiry, almost brain- 
like. Areas of necrosis, hemorrhagic and cyst formation may be found. E.xtension 
into the uterus and other gonad may be present, as in two of our cases. 

Histologically the picture aside from the degenerative areas is strikingly' uniform. 
The mass is composed of large round cells with a light granular cytoplasm and a 
round central nucleus. The cells are loosely arranged in columns and larger and 
smaller islands, separated by connective tissue strands. The connective tissue varies 
in amount, being scant in some places and better developed in others. In these 
strands, blood vessels are present, and numerous collections of small lymphocytes 
(Figs. 17 and IS). This latter characteristic is most striking. 

The growth is most commonly' found in children and young adults, usually' in- 
dividuals whose gonads are not functioning normally, so that as before mentioned, 
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herinapliroditic persons are frequently encountered. In addition, if the host is a 
typical female, the genitalia, both internal and external, may be infantile in type. 
It may occur in older women (Neumann), and Gross had a patient who had borne 
a child. It is usually unilateral, becoming bilateral only late in the disease. 

The tumor apparently has no incretory function and thus does not affect the 
individual cither in a female direction as do the granulosa or theca cell tumors, or 



jrip. no. — Gross lobulatetl tumor. 



I-'iK. 17. Fig. ig 

column.s with .scant loose connective ti.ssue and lymphocytic 
FiK. U.—Ccll cards of lai'Ko round celts with lymphocytic involvement. 


m a masculine direction as does the arrhenoblastoma. These tumors apparently arise 
from cells prolnibly of germinal epithelial origin which have lost their potentiality 
to beta.me differentiated into either male or female cell types. In other words the 

r '' which can bo classed as dysgemiinal. It is from 

this term that R. yicycr suggested the name dysgerminoma. 
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Clinically the tumor causes no definite symptoms other than those of any pelvic 
growth. It is again to be stressed that the physical make-up of the host, either a 
pseudohermaphrodite or a young patient with atrophic genitalia, suggests the diag- 
nosis. 

The tumors are malignant, and unilateral removal may result in early recurrence 
or metastases in the retroperitoneal lymph nodes, the other ovarj", peritoneum, pleura, 
or omentum. We have had occasion to operate upon several of these patients, and 
have found that operation followed by radiotherapy offers an excellent chance of 
permanent cure. 

Robert Meyer has had patients who have survived four, six, and eight years, re- 
spectively. 

To recapitulate, we have de.sci’ibed four groups of tumors. 

1. The granulosa cell tumor arming from unused granulosa cell fore- 
runners in the ovary. These tumors have a definite incretory function ; 
they store or produce the estrogenic hormone. They affect the host by 
exaggerating certain aspects of the female physiology. They cause an 
increase in amount and frequency of the uterine bleeding. They stimu- 
late the growth of the breasts and uterus, and cause a li,yperplasia of 
the endometrium, in other words an overfeminization of the individual. 

2. The theca cell tumor represents a group arising from the fore- 
runners of the theca interna cells. The.se tumors in their biologic aspect 
are similar to the granulosa cell tumor, but are* commonly found in the 
postmenopausal period, and differ so in other aspects front the granulosa 
cell tumors as to warrant their being regarded as distinct from this 
group. 

3. The arrhenoblastoma is a neopla.sm whicli arises from male-directed 
elements which have remained quiescent in the ovary, or as Pick believes 
from the male portion of an ovotestis. These growths presumably con- 
tain a male sex hormone, though this as yet has not been proved. They 
affect the host by causing a defeminization or as some express it a 
masculinization with the development of male hair type, male gait, voice, 
and larynx. The loss of the female breast contour, the loss of men- 
stiTiation, and the atrophy of the genitalia also occur. 

4. The dysgerminoma arises from neuter cells of germinal epi- 
thelial origin, i.c., dysgerminal elements. It has no incretory function 
and no pathologic physiologic effect on the host, but is found often in 
individuals with defective gonads and atypical somatic development. 

Investigation of tumors of the ovary with these points in mind may 
help us to understand better the physiology of the normal gonads and 
enable us to classify ovarian neoplasms more definitely.'^ 

100 East Seventy-fourth Street 


•Note; For lack of space the extensive bibliograpliv cannot be Included but may 
be found in the author's reprints. 



THE TOXEMIAS OP LATE PREGNANCY* 

William A. Thomas, M.D., Edvtard D. Allen, M.D., 

Carl P. Baher, M.D., and M. R. Freeland, Ph.D., Chicago, III. 
(From Ensh Medical College and Preshyterian Eospital) 

T H studies here reported arose from the application of the prin- 
ciples and knowledge ntilized in our nephritic studies to the prob- 
lems encountered in the toxemias of late pregnancy. 

All patients, private and in the prenatal clinics, exhibiting any 
deviation from normal, such as hypertension, albuminuria, headache, 
visual disturbances, or edema, were hospitalized and .subjected to in- 
tensive study, and the studies repeated as frequently as the condition 
warranted. 

We have selected those tests which most accurately represent the 
various changes found in the toxemias and applied these tests to 
ascertain more definitely, 

1. In which cases pregnancy must he terminated. 

2. Wlncii cases may he safely can-ied on with the object of obtaining a 
viable child. 

3. In what form the toxemia anil manifest itself should pregnancy con- 
tinue. 

4. The degree of permanent damage suffered by the mother in the 
cases allowed to progress. 

.5. Tlie effect of toxemias on infant inortalitj*. 

G. To distinguish between toxemia, and nephritis occurring as an entity 
during tlie course of pregnancy. 

7. In particular to evaluate the efficacy of the procedures used in pre- 
venting and combating this condition. 


It becomes increasingly clear that the toxemia of pregnancy is not 
a definite entity, following a fixed course and governed by predieable 
rules. For example, it has been extensively taught that toxemia oc- 
curs most frequently in the first pregnancy and that one attack usually 
confers immunity. Our experience shows this to be far from the case. 
Many of the severe cases occur after several normal pregnancies; in 
others, successive pregnancies exhibited earlier and more severe mani- 
festations. 

The course of the disease may vary to any extent in severity and 
chnical manifestation, depending upon the tissues bearing the brunt 
of the damage. These causes may be toxic infections or metabolic. 
Tl^is no single test which accurately represents this damage, since 


•Read at a meeting of the Chicag^o Gynecological Society, May 17. 1935 
This vork w.as carried on with a grant from the Anna Louise Raj-mond Fund. 
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one Avill give entirely normal results ivliile others show evidence of 
extreme disability. In both these conditions, understanding comes 
from painstaking analysis of all finding.s, clinical and laboratory, and 
a correct correlation of the tests and their significance. 

Onr studies indicate that in these toxemias, certain tissues or tissue 
aggregates are particularly susceptible to injury; that the degree of 
involvement of each is distinctly independent of all others; and that 
certain tests are definitely valuable in ascertaining the functional state 
of each of these systems. To be more concrete, toxemias manifest 
themselves in a great proportion of cases by involving one or more 
of the following tissue aggregates, each with its own peculiar train 
of symptoms dominating. 

I. Vascular-renal : resembles nephritis; blooJ in urine, albumin, hypertension,' 

retinal changes, spasm and exudate if severe. ' •' 

II. Central nervous system: eclamptic; headache, nausea and vomiting, convul- 
sions. 

This type possibly involves posterior pituitary with increase of pre.ssor and anti- 
diuretic principles. This may occur with or without hypertension, possibly dependent 
upon posterior pituitary involvement. Hypertension of this type is distinctly dif- 
ferent from pure vascular or nephritic tyjic and response to treatment differs. 

III. Tissue type: resembles nephrosis; general involvement of nonspccialized 
tissues, edema and albuminuria, frequently without hypertension of headache. 

IT, Liver: prostration; nausea and vomiting; conr-ulsions, shock (collapse and 
death), with hypotension; either antepartum or postpartum. 

Obviously, these four s.ystems may be involved to approximately 
equal degree or there may be any degree of indiA’idual variation. 
Consequently, a test tvliich accurately represents the grade of in- 
capacity of one group is in no sense an index of damage elsewhere. 
It becomes necessary to take definite issue with those who advocate 
any set test or tests as representing the true .state of these patients. 
One group of investigators adheres absolutely to the urea clearance 
test, setting ai’bitrary limits below Avhich all patients are in a hazard- 
ous condition and above Avhich there is little cause for concern. From 
another source comes a fixed system of blood pressure readings, and 
eases are rated according to the strata into Avhich their .sy.stolie pres- 
sures delegate them. Any such complacent attitude giA’es either a 
false sense of security or an unjustifiably grave outlook, for reasons 
already stated. Unless one is familiar with and competent to judge 
the interpretation and significance of any or all of these methods of 
precision, he Avill do better to proceed on the clinical basi.s, ivith due 
regal'd to all the manife.stations. The errors liable to be encountered 
in this latter method will be referred to later (circulatory asthenia, 
etc.). 

For example, there very recently came into tlie hospital a multipara at full term 
Avith a history of 0 normal xu-egnancies. On admission her X'ressure Avas 200/1401 
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ulbuiniTi -V + + ; sl>e was almost totally blind and retinal examination revealed ex- 
tensive exudates with high degree of retinal vessel involvement. The routine tests 
were hurriedly made and labor induced. Two urea clearance tests of 140 per cent 
and 110 per cent (average 125 per ceiit) and liver function of normal indicate the 
fallacy of relying upon the former in such conditions. Eepeatedly, patients ivith 
urea clearances far below accepted limits of normal have been successfully carried 
,to term, while others with entirely satisfactory urea clearance tests have progressed 
to such a grave state by clinical and other standards that there remained no choice 
but to terminate the pregnancy. 

Aiiothef group of cases has been of great interest. These ■women, 
seen in the clinic, Avith large amounts of albumin in the urine, enter 
the hospital at once. On the folloAving morning the urine is consist- 
entlj’’ free of albumin while in bed. Urea clearance figures are high, 
often 200 per cent or more, and all other tests are normal. These 
women are definitely a type of cireulatoiy insufficiency. Their hearts 
are always normal, never decomimnsated, but often small for their 
size (for they are usually obese), but the outstanding feature is prob- 
ably the fact that their arteries and systemic circulatory apparatus 
are inadeeprate for their bulk, particulars^ under the increased load 
of pregnancy and normal activity. Undoubtedly many such cases 
are corrsidered as impending toxemias and aborted. Such cases have 
been repeatedly hospitalized for tests and, following delivery, appar- 
ently have normal findings. Thus, albuminuria, even in extreme 
quantities, may not be of specific significance in pregirancy. 

At this point it seems reasonable to emphasize certain facts that 
are evident to students of nephritis and to call attention to a more 
abstniet but significant theory. This theory removes from the realm 
of renal insufficiency definite clinical phenomena and places them in 
the extrarenal or tissue field. In the first place, it is generally cau- 
dent that neither the external phase of Avater balance, represented b3' 
excretion, anuria, diuresis, and their variations, nor the internal phase, 
chiefly edema and dehydration, are to any great degree dependent 
upon ability of the kidne.A-s to excrete Avater, but parallel much more 
closely the state of protoplasm, represented by cellular actiAuty, elec- 
trolyte distrilmtion, metabolic disturbances, and activities of Amrious 
glands of internal secretion. 

Second, it is becoming increasingly evident that the concentration 
of elect rolAdes and metabolites in the blood, that is, blood chemistry 
readings, is in no respect a function of renal capacity, but represents 
the lovely at Avhich osmotic equilibrium occurs betAveen tissues and 
blood. This means that we have no direct concern with the levels of 
blood chemist ly, except so far as they accurately represent the tissue 
and cellular eoneentratious, and that whatever clinical SAunptoms oc- 
cur synchronously with elevated blood chemistry findings are due to 
the tissue couceutratiou of these metabolites, rather fhan to their 
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accumulation in the Mood. To make the analogy complete, failure of 
the kidneys to excrete water is not due to renal inability, but to pri- 
mary claim of tissue thirst on the free blood water. Diuresis will 
occur, without renal change, whenever the state of tissue metabolism 
so improves that tissue-bound water is released and this water re- 
turning to the circulation is again available for renal excretion. 

Similarly, when, due to disturbances of cellular metabolism, such 
changes oeeur so as to result in tissue accumulation of electrolytes 
and metabolites, there must result an osmotic equilibrium between 
blood and tissues before there are excess substances for renal excre- 
tion. As long as the tissue pathology results in this excess content, 
so long will the blood figures remain elevated. Should any improve- 
ment in this tissue state decrease their abnormal content, releasing 
into the blood the accumulated metabolites, the kidneys will in prac- 
tically all states excrete this excess, so that the blood figures will 
reflect the improved tissue state. 

Let us visualize two men : one entirely normal with urea nitrogen 
of 10 mg. and nonprotein nitrogen of 25 mg. per 100 e.c. ; the other 
a chronic but stabilized case of Bright’s disease, with urea nitrogen 
of 40 mg. and nonprotein nitrogen of 100 mg. per 100 c.c. For one 
year, each is given an identical diet with 100 gm. of protein daily, 
following which blood chemistry findings are identical with those of 
a year before. Have the kidneys of one or the other done more work 
in excreting end products of protein metabolism? The answer is ob- 
viously that each has done the same. Furthermore, had the nephritic 
patient had a markedly lower protein allowance, his final blood chem- 
istry levels would not have been modified, and clinical experience 
indicates that had the level of protein feeding been increased there 
would have been no additional accumulation in the blood. 

Two conclusions may be drawn from these facts : (1) that the level 
of blood chemistry determinations is not a function of renal activity, 
but of the state of tissue integrity; and (2) that the high urea clear- 
ance figures in the women with circulatory insuf8ciency are due, not 
to any extraordinary capacity of kidneys, but to the release into the 
circulation, available for excretion, of urea that had accumulated 
in the tissues during a period in which these tissues were in a sub- 
active state. 

These facts naturally throw some doubt upon the validity of the 
conception of the urea clearance test as a definite function of glomeru- 
lar activity or capacity and suggest that it may indicate more definitely 
the state of tissue activity. In any event, this and other accumulating 
evidence is sufficient to justify its rejection as the sine qua non of 
toxemias. 
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Furlliermore, tlie problem of blood sugar raises significant points. 
Episodes of two types may occur: transient glycosuria associated 
with elevation of blood sugar, especially in tbe earlier months of preg- 
nancy; and persistent hypoglycemia in the later stages, particularly 
in the toxemias. Fundamentally, these fluctuations have been at- 
tributed to pancreatic distnrbances. Recent investigations (see Col- 
lip, J. A. M. A., March 9, 1935) indicate a close relationship between 
activity of the anterior pituitary and the pancreas. Since abnormal 
activity of the anterior pituitary is increasingly evident in toxemias of 
pregnancy, some correlation between that function and the blood 
sugar may be discovered. Furthermore, the liver as the principal 
organ in removing glucose from the blood, synthesizing it as glycogen 
and releasing it upon appropriate stimuli, being frequently the seat 
of extensive damage in these conditions, may itself be responsible for 
the lowered blood sugar so constantly found. These surmises are not 
only theoretical, but may point the way to a clearer understanding 
of the basic derangements causing toxemias of pregnancy. 

With these considerations as a background, a brief summary of our 
conclusions is given: 

Blood chemistry levels, with the exception of blood sugars, have been 
of no importance in these states, except to designate as nephritic those 
cases which clearly fall into that class either as preexisting Bright’s 
disease or as the latent condition aggravated by the metabolic load 
of pregnancy. Even the t^qie of toxemia previously designated as 
nephritic does not show any degree of accumulation of metabolites. 
(This is in accord with the conclusions of numerous investigators.) 

Urea clearance test, when considered as a relative index, possibly of 
renal damage and probably of tissue disturbance, is a valuable guide. 
There is no critical level, and its value lies in repeated te,sts to deter- 
mine its trend. The condition may be most grave in the presence of 
high urea clearance, and favorable even when reduced to quite low 
levels. The progressive decrease of clearance is regarded as ominous. 

Liver Junction -. Numerous satisfactory liver function tests are re- 
ported from various sources, with few exceptions, however, related 
to toxemias of this type. 

Bilirubin clearance and bromsulphalein are highly regarded in some 
quartei-s. 

In our hands the galactose tolerance test is of no value whatsoever, 
since it, is very insensitive and extreme liver damage (both clinical and 

by other tests) occurs before the galactose test gives any indication 
of damage. 

After numerous trials, we found the Rose-Bengal test most ac- 
curntely to represent the functions in which we are interested It is 
smyle, mexpensive, easily read either by .spectroscope or colorimeter 
and gives early and accurate evidence of the liver type of damage 
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winch leads to one o£ the severe and serious types of toxemic mani- 
festations, namely, convulsions, shock, and collapse. 

Slcin absorption time, as advocated hy McClure and Aldrich, is of 
the same significance as in Bright’s disease, an evidence of edema, 
either impending or decreasing, and represents accurately changes in 
tissue thirst. In extensive edema, it indicates whether or not thera- 
peutic measures are succeeding, and absorption time shorter than 
normal, in the absence of definite edema, warns of tissue damage and 
probability of ensuing edema. 

Concentration tests and modified Mosenthal are of the same signifi- 
cance as in nephritis. They do not indicate integrity or impairment 
of renal function, but hydrophilic state of tissues. 

Serum proteins: decrease of total serum protein, or reversal of 
albumin/globulin ratio, while not the sole cause of edema, facilitates 
its appearance, with symptoms dependent on the tissues involved, 
central nervous system, anuria, ascites, or general. This appears more 
commonly with inadequate protein in the diet. 

These tests and principles are applied to suspected or potential 
toxemias and, so far as possible, to these same patients at the end 
of the puerperium, just preceding discharge from the hospital, and 
at intervals for years, either in subsequent pregnancies or by hospitali- 
zation for a brief period at intervals of three, six, and twelve months, 
or whenever they can be prevailed upon to submit to the tests. In 
addition, we are hospitalizing and testing cases with definite toxemias 
occurring prior to the initiation of this work, and searching for evi- 
dence of actual or latent damage. 

Outstanding in all this work is the fact that no test or group of tests 
accurately represents the complete picture of toxemia of pregnancjq 
and that clinical experience and judgment must not be relegated to 
a position secondaiy to any arbitraiy set of standards. We are learn- 
ing to more accurately judge the value of the tests; to discriminate 
in cases where all findings arc not in accord ; learning how far cases 
may be carried without immediate jeopardy to mother or child ; what 
the remote consequences of the- prolongation of the toxemic states are ; 
learning the efficacy of the Amrious therapeutic procedures; and dis- 
carding from the category of toxemias eases that have previously 
been so considered. 

THERAPY 

After complete tests are finished, patients are put on a salt-free diet. 
During pregnancy there is an invisible edema which is aggravated 
by the sodium ion, and diuresis and loss of iveight occasionally follow 
this procedure alone. Potassium chloride, 2 to 3 gm. daily, is given 
on the tray, to be used as salt, and this definitely decreases edema in 
many instances. 
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Adequate Protein Diet. — ^Usually 100 gm. is given daily in women 
of average weight. If there is excessive loss as urinary protein, ad- 
ditional protein is given. If serum proteins are low, larger protein 
feedings may raise the level or at least aid in preventing’ further 
lowering of this level. Protein is given as meat, milk, eggs, and cheese. 
There is no evidence that meat in the amounts allowed is harmful. 

Fluids are given freely, even in the presence of edema. Since edema 
is due to tissue thirst, which must he satisfied before there is available 
much water for renal excretion, toxins ean best be washed out by 
liberal administration of fluid. 

Sedatives. — ^Potassium bromide and barbiturates are used in the pre- 
eclamptic stage, particularly the hypertensive type. 

Magnesium Sulphate. — Ten per cent solution intravenously is veiy 
effective in reducing excessive blood pressure. The result may be 
brief, in which case the medication may be repeated. 

Glucose in 6 per cent or 10 per cent solution intravenously or by 
multiple needles subcutaneously, is of value in hypoglycemia and 
anuria, and hypertonic glucose is valuable in edema of the brain ac- 
companying convulsions in eclampsia. By supplying tissues with ade- 
quate nourishment, supplemented by small doses of insulin, marked 
improvement in metabolism may result, releasing water from tissues. 
A liberal carbohydrate diet is given by mouth, with no attempt to 
control fetal weight. 

Calcium as lactate by mouth, and gluconate or levulinate intra- 
venously protects against liver damage, and by replacing sodium from 
tissues, promotes diuresis. 

Venesection is avoided at all costs. Tissues are suffering from a sub- 
oxidative state, and removal of oxygen and food-carrying tissue is 
harmful to the organism. Other methods for attack of special symp- 
toms should be utilized. 

Shock, one of the toxemic manifestations occurring usually just 
postpartum, occasionally antepartum, is due to rapid loss of blood 
volume, not as hemorrhage, but depletion of free blood water by tis- 
sues. The primary need is a fluid that will remain in the circulation. 
Salt and glucose solutions are lost almost as rapidly as given. Blood 
transfusion or acacia solution are the two forms of fluid which con- 
form to these requirements, and improvement during the course of 
acacia administration is frequently very striking. 

To combat the hypotension, adrenalin repeatedly, strychnine in 
doses of 1/10 grain, and caffeine are all valuable and may be used at 
the same time. Oxygen is of great assistance in the cyanosis and 
dyspnea of shock. 

The above 62 cases (Tables II and III) constitute the cases of 
toxemias which manifested .symptoms sutfieiently severe to warrant 
hospitalization. 
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Column A in Table III represents 35 patients in whom toxic mani- 
festations appeared early in pregnancjL These eases were carried 
along on treatment and had repeated functional tests. When symp- 

TABIiE n 


Maternal Deaths 



number op 
CASES 

TOTAL 

EXPRESSED IN 

PER CENT 

wm 

27 

B 

62 

c 


27.0 

B 

62.0 

c 

Frimipara 

Miiltipara 

12 

23 

u 

13 

26 

3G 

34.2 

65.8 

51.8 

48.2 

41.9 

58.1 

Spontaneous onset of Tabor 

27 

16 

43 

77.1 

59.2 

67.7 

Induction, castor oil, quinine 

5 

4 

f) 

14.2 

14.8 

14.5 

Induction bj- bag 

3 

1 

2 

2.8 

3.6 

3.3 

Normal deliveries 

24 

18 

42 

68.5 

66.6 

67.7 

Forceps 

1 

4 

5 

2.8 

14.8 

8.0 

Breech 

2 

2 

4 1 

5.6 

7.2 

6.4 

Twins 

1 

0 

1 

2.8 

0 

1.6 

Version and extraction 

1 

0 ’ 

1 

2.8 

0 

1.6 

Vaginal lij'stcrotomy, craniotomj’ 

1 

0 

1 

2.8 

0 

1.6 

Cesarean section 





[■H 


Low cervical 

G 

2 

8 

16.8 


12.9 

Porro sections 

1 

0 

1 

2.8 

0 

1.6 

Indications for section 




5.6 

7.2 

12.9 

Pelvic 

o 

2 

4 

33.2 

66.6 






2.8 

0 

1.6 

Previous section 


0 

1 

16.6 

0 

12.5 





8.6 

0 

4.6 

To.vcmia 

■B 

0 

3 

49.8 

0 

37.5 


Table HI 


Fetal Deaths 



NU.MBER OP 

CASES 

TOTAL 

EXPRESSED IN 

PER CENT 

m 

27 

B 

62 

C 

35.0 

A 

27.0 

B 

62.0 

C 

Premature birtbs 

Term births 

13 

22 

5 

22 

18 

44 

27.1 

62.9 

14.7 

85.3 

29.1 

70.9 

Average weight of babies 

6 lb. 

4 07.. 

G lb. 

1 07.. 

6.0 lb. 
2.5 oz. 




Gross infant inortnlity 

Term baby deaths 

Premature deaths 

Antenatal deaths 

Postnatal deaths 

10 

O 

s 

3 

7 

3 

0 

*> 

0 

2 

1 

13 

2 

11 

5 

8 

28.5 

20.0 

80.0 

30.0 

70.0 

11.1 

0 

100.0 

67.0 

33.0 

20.9 

15.3 

84.7 

39.5 

61.5 

Maternal deatlts 

0 

0 

0 

0 

0 

0 

Sepsis 

3 

o 

3 

2.8 

7.2 

4.9 

Eel a nips I a 

Intrapartum 

Postpartum 

Antepartum 

O 

0 

o 

44 

0 

1 

1 

- 0 

0 

3 

1 

o 

0 

5.6 

0 

5.6 

0 

3.6 

3.6 

0 

0 

4.9 

1.6 

3,2 

0 


toms and tests gave evidence of .severe disturbance, pregnancy Avas 
lenmnaied artificially in this group. The other patients in this group 
went into labor spontaneously at term or prematurely. Many of these 
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cases were carried for months. This group necessarily is composed 
of the serious types of toxemia. 

Column B is composed of 27 patients Aidio, for the most part, ex- 
hibited toxic symptoms late in pregnancy. These cases, except for 
two, were mild toxemias. 

The only reason for continuing pregnancy in the face of a toxemia 
is in interests of the child. It was hoped that by careful clinical ob- 
servation and frequent functional tests, patients exhibiting a toxic 
state early in pregnancy could be carried with fair degree of safety 
to approximately term. This was accomplished in about 60 per cent 
of the cases. The other patients either delivered prematurely or the 
pregnancy had to be terminated prematurely. 

At the present time, all that can be said for 35 patients in Group A is 
that about 60 per cent will cany to viability, 40 per cent will deliver 
prematurely or will necessitate termination of pregnancy before term, 
33 per cent will lose their babies, and 20 per cent will probably suffer 
some latent damage. 

CONCLUSIONS 

1. Toxemia of pregnancy is a generalized, systemic manifestation 
of an as yet unknown agent, these manifestations appearing in one or 
more sj^stems, each with its individual symptoms, with te,sts more or 
less specific for each of the systems. 

2. There is no test which alone is of value in determining the severity 
of the condition and each test must be interpreted in the knowledge 
of the field to which it applies. 

3. In the aggregate, the tests enumerated give valuable information 
regarding the status, progression, value of therapj’- and degree of re- 
covery. Taken collectively in conjunction with clinical obseiwations, 
they may safely be the basis of accurate decisions. 


Gery, L., and Adrian, J.: Statistical Study of Tumors of the Ovary. Eeport of 
rive Hundred Cases, Bull. Soc. d’Ob.st. et de Gynec. 2i: 310, 1935. 

The authors studied 506 ovarian tumors. In listing them they follow the classifica- 
tion of P. Masson. They found that 42.6 per cent were tumors of the ovarian 
tissue proper, chiefly cysts; 27 per cent were wolflian tumors; 8.2 per cent mesen- 
ch;ymal newgrowths; 14 per cent cystic teratomas; 2.4 per cent metastases, and in 
5.8 per cent the tj-pe of tumor could not definitely be detennined. 

The authors conclude that it is difficult to make a prognosis from the histologic 
diagnosis. However, of the 506 cases, 51.4 per cent were histologically benign, 38.5 
per cent were histologically malignant, and in 10.1 per cent differentiation hot 
definite. 


J. P. GREEKinnn. 



i:>TREATMBNT OF VESICOVAGINAL FISTULAS'" 

Past and Present 

Norman F. jMidler, M.D., Ann Arbor, Mich. 


although tlie incideiiee of vesicovaginal fistulas is not accurately 
known, there is evidence to warrant a possible belief that its de- 
crease as a result of improved obstetrics is balanced by a higher incidence 
following pelvic surgery. The fact that, today, large series of cases are 
seldom reported does not refute this belief. Instead, it may be taken 
as an indication of the fact that surgeons eveiynRere are attempting 
repair of fistulas whereas in former years individuals so afflicted generally 
gravitated to larger centers where this of work was being done 
successfully. Failure follo^ving attempt at repair is still common. To 
tills many individuals will testify, and one need only inspect patients’ 
records to realize that many unsuccessful operations may pave the path 
to ultimate relief. Because of these things and because of a firm belief in 
the fundamental truth voiced by Dr. George Gray Ward,^'^^ who seventeen 
years ago commented thus: “The most successful surgeon of the future 
will be he who, with a wide knowledge of all the methods at his command, 
chooses the one which will be most suited to the individual case.” I 
desire to present a survey, a panorama as it were, of the treatment of 
vesicovaginal fistulas, leaving for another time a similar contribution 
on the even more interesting group wherein the urethra and bladder 
sphincter are involved. 


While vesicovaginal iistulas have c.xislccl .since the beginning of mankind, 
probably the earliest tangible evidence of its occurrence was the discovery by 
Professor Derry of a large vc.«ieovaginal fistula in the mummy of Queen Henheit, 
one of the wives of Afentuhotep who reigned about 2050 B.c. (Beyl'S). Hippoc- 
rates (■100-377 B.C.) mentioned the involuntary- discharge of urine following 
some confinements but .said nothing of its cause (Agnews). Bey credits Avicenna 
(x.iK 10.37) with the fir.st accurate dc.scriplion of the lesion. In 1582 Ambrose 
Parc^ discussed fistulas in general but did not mention vesicovaginal fistulas. 
Later in (he si.vtoenth century Louis dc Alercado, Felix Pinter, and Severin 
Pincau all gave a clear description of the lesion.^i 

Earliest mention of treatment probably appeared in the Ebers Papyrus (Bey), 
where .>^ 0 x 0 ™! prescriptions are given for ihe cure of incontinence of urine in 
woiiioii. Aside from spontaneous healing which was probably attributed to the 
influence of prevailing mystic concoctions of legendary interest, no real step 
toward the correction of this dreaded condition is recorded until the latter part 
of the seventeenth century when, in 1G72, van Roonhuyse of Amsterdam first 
presente d a well-defined remedinl plan.sr His method is of more than usual 


•Pr^-s.-ntett, hy Invitation, 
Icbniarj- i;, ifss. 


at a meeting of the New York Obstetrical Society, 
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interest, since it was probably the first recorded operative procedure for vesico- 
vaginal fistulas. Van Eoonhuyse advised denudation of the edges of the fistula 
■with scissors or knife and their approximation by use of pins made of strong 
sharpened goose quills -u'hich -were properly -wrapped with red-waxed silk and 
coated with a healing salve. Dressings of -flat wicks moistened in warm balsam 
oil were then applied and the vagina filled with suitable .sponges moistened in a 
little oil of sweet almonds (Kelly). Because of his clear description and fa- 
miliarity with fistulas, Kelly believes van Eoonhuyse actually operated upon 
patients by this technic. About seventy-five years elapsed before the next sig- 
nificant mention of treatment was made. In 1752 Johannes Fatiosr spoke of 
Xmlverizing live toads in a new pot, the product to be placed in a bag and worn 
around the abdomen; but stated that he preferred surgical methods and men- 
tioned curing several fistulas by the van Eoonhuy,se technic. 

Progress during this earlier period ivas slow but the darkness was tbinniiig 
and, at the beginning of the nineteenth century, there dawned a new day in the 
treatment of vesicovaginal fistulas, w^hich reached its zenith half a century 
later in the great contributions of Jobert (de LamballeTC-ra), Wiitzer,!®®. 
Simon, 137-139 Sims.i^", hi Brown, 25, cc Emmet, 50-52 Bozcman20-24 and others. Prob- ' 



Pig. 1. — The use oC sharpened goose quills as a means of approximating the edge-s 
represents the earliest type of operative procedure for the correction of vesicovaginal 
nstula. (Von Roonhuyse, 1G72.) 


ably the first record of importance in this new era is that of Desault,® who in 
1804 obstructed the opening with a plug (sphere of gum elastic) or valve covered 
rvith wax, using at the same time a large catheter retained in the bladder by 
means of a truss. About this time Dupuytren first recommended caustics and 
cautery. Vidal (dc Cassiso) invented a spring forceps for approximating edges 
of the fistula, while Naegele® (1812) made an extensive study of the condition 
and attempted repair. Later (1822) he pared the edges and approximated with 
interrupted sutures. In James’s System of Midwifery, published in 1813, we 
find the use of an elastic catheter advised to aid spontaneous healing. Jame.s 
also mentioned using a cautery' where the opening was small, and spoke of 
freshening the edges and employing a catheter where the opening rvms large. 
Vidal (de Cassis®) recommended closure of the vulva. In 1829 Levert,!®® of 
Mobile, experimented with metallic sutures and in the same year Malagodi® of 
Bologna pared the edges of fistulas and approximated with suture. Similarly, 
Diffcnbach,® using a speculum for better cxpo.sure, pared the edges and approxi- 
mated -u'ith lead or wire sutures. Gosset®i oo (1834) used gilt wire for closing 
fistulas. Professor Eoux (1829) proposed the knee-elbow posture for better ex- 
posure, but postural exposure and the gutter speculum are thought to have been 
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Icnowz. and used by Schregcr as early as 1S17. Soon afterward posture was 
adopted by Eyaniso and by Wiitzeriss, isd (1834). ^ _ 

Barlcri22 (183G) placed patients in tbe knee-elbow position when cauterizi g 

the use of tin. position in 1838. In Dantotg, 

Wacnero (1834) described splitting the posterior edge of the opening and placing 
in this cleft the beveled anterior edge. In the same year, Wiitzer of Bonn sys- 
tematized the operative treatment and emphasized the importance of pos.ure for 
exposure during operation as well as for drainage during the postoperative 
period. Ho not only pared the edges of the fistula and approximated with 
suture using knee-elbow posture for exposure but performed suprapubic para- 
centesis and kept the patient on her abdomen during the postoperative period 
for better drainage. In 1848 Wiitzer reported eighteen patients operated upon, 
with three cures. 



Fix. 2. — This early type of urinal ivas designea with an intravaginal extension to 

fit over the opening of tlie fistula. 


In our own country the first record of operative closure is attributed to Hay- 
worth, f. 5 who (1839) freshened the edges of the fistula and approximated with 
thread sutures. Later he reported a total of twenty patients treated with three 
cures (Agnew-i). 

In 3810 AletzlerP of Prague combined many of the suggestions made up to that 
time. He placed his patients in the knee-elbow position, used a right-angled 
.speculum, and approximated the denuded edges with gilded needles held in place 
by clamps of shot. Postoperative drainage was provided by a catheter in the 
bladder. In the same year, Pnneoast in Philadelphia used a split flap method. 
Mcttnucri^22 -.n ^ irginia used lend wire for appro.ximating the edges. Lukeo of 
Charing Cross Hospital used silver wire for the same purpose in 38.50. 

Interest in the treatment of vesicovaginal llslnla had now gained considerable 
inoinenium and much credit for this must go to Jobert (do Lamballo) 7 c-T 9 of Paris 
wlio about 1834 .attempted to transplant Hssuo flaps from the vulva as a stop-gap. 
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In 1845 he cut the bladder free from the cervix in order to minimize tension and in 
1849 reported tliixteen cures. He was perhaps the first to emphasize the importance 
of avoiding tension. To this end he not only attempted mobilization of the 
bladder but made incisions in the vaginal mucous membrane. Maisoneuve, follow- 
ing the teaching of Jobert (de Lamballe), was able to cure a case where the whole 
anterior wall of the vagina had disappeared. 

Nearing the peak of this new era, we now find Simon, 137-139 in Germany, 
following the precepts of Jobert but improving upon his technic by substituting 
tension sutures for vaginal incisions. Simon became a recognized leader in this 
type of work. In 1854 he was able to report cure in thirty-five of forty patients 
operated upon. Simon, interestingly enough, used an exaggerated lithotomy 



Fi^gr. 3. — Bed and harness designed in 1S42 by the unrecognized genius Wiitzer, 
for the purpose of maintaining the patient in the knee-chest position during the 
long exhausting time required for operation. 


position and paid little attention to postoperative care, using no drainage and 
often permitting his patients to be up a few days following operation. About this 
time America was destined to witness the debut of one of its most famous 
.surgeons. For in 1852 J. Hlarion Sims ' 1^1 now famous article, "On the Treat- 
ment of Vesico- Vaginal Fistula," appeared in the Avierican Jaurml of the Medi- 
cal Sciences. Sims quickly became a recognized master in this work, his fame 
spreading the world over. He emphasized adequate exposure which he obtained 
by use of the "Sims’ .speculum" and "Sims’ position." Denudation of the 
edges and approximation with silver wire were essential parts of his technic. 
Postoperatively he considered five things important: (a) The use of a block tin 
catheter for continuous drainage; (b) bowel to be kept quiescent for ten to 
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fifteen days; (c) opium; (d) normal fluids, (e) perineal irrigations. The success 
of this remarkahlc surgeon will he more fully grasped when we realize that 
eight years after his initial operation he was able to report on a series of 261 
cases with cure in 81.9 per cent (Eawlsiss). The fascinating story of his trials 
and worries is to be found in his imblications and in the story of his life. The 
fact that after forty operations on his first three patients he failed to achieve 
a cure, shows that his rise to fame was not without struggle and tenacity of 
purpose on his part. In Thomas Addis 3 Dmmct,** 0'^2 Sims’ successor at Woman’s 
Hospital, New York, the world was quick to recognize a master of the highest 
caliber. So skillful did Emmet become in the treatment of vesicovaginal fistulas 



I'lir. ■}. Inslriimcnt.s dcsiKned by WUtzor. Note trocars used for suprapubic di'ainage. 

that his record lias stood the test of time and with few exceptions has never 
been equaled. The remaining decades of the nineteenth conturj- arc studded with 
reports on the subject, each adding in its own way to the rapid progress which 
now characterized the treatment of vesicovaginal fistulas. 

loriunatcK, perhaps for us and for patients afflicted with bladder injuries, so 
intense did the interest in ve.sicovaginnl fi.«tulas become that there developed a 
vigorous controversy over the bc.st method of treatment. Leading participants 
in this controversy were Simon in Germany, and Bozenian=o-24 in this countrj-. 
fho literature of their day is replete with interesting side lights involving these 
men and their pet methods. Bozeman was tenacious and loj’al to his “button” 
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suture (consisting of silver wire employed in the manner of Sims but bold in 
place by a small perforated lead clamp or “button” tlirougb which the wire 
ends passed) for which he claimed bettor coaptation of the fistulous edges. The 
idea was ingenious and in the hands of this remarkable surgeon gave enviable 
results. Bozeman used a knee-elbow position for his patients Avhen operating, 
and like most American surgeons of his day laid considerable stress on proper 
preoporative preparation. This included local hygiene leading to healthier tissue 
and incision of cicatricial bands to permit mobilization of the fistula. Eeaders 



Fig. 5. — Closure of fistula by using cervix as a stop-gap. This technic was used 
by Jobert de Lamballe in 1852, and is described in his book entitled Traitc des 
Fistules Vosico-Uterlnes, 



P'ig. 6. — Tile use of wii-e was not original with Sims, but to him goes the credit of 
popularizing this method of closure in America. 


of medical history may well linger with these masters in the closing years of the 
nineteenth century, for few surgical developments arc illuminated by more in- 
teresting side lights. 

In 1890 Trendelenburgi4o attempted to repair a vesicovaginal fistula by the 
suprapubic route. AVith this new avenue of approach dawned our modern and 
more versatile era in the treatment of this condition. So intense was the .stimulus 
engendered by the leaders in this type of surgery that in 1906 Kcllyso was able 
to report a variety of approaches for the correction of vesicovaginal fistulas 
including; (A) Parasacral route (Kra.ske’s), (B) i.schioreetal route (Michaux), 
(C) transperitoneal route (Sanger), (D) paravaginal route (Schuchardt’s In- 
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cision), (E) vaginal route (Jobert cle Lainballe, Sims, Simon), (F) transvulval or 
episial route, (G) transurethral route (Kolischer), (II) vestibular route (Jobert do 
Lainballe), (I) transpubic route (removing a pubic ramus) (Samter), (J) trans- 
sjmphyseal route (Bramann, WicklioiT), (K) suprapubic extraperitoneal (Trendelen- 
burg), (L) transvesical, transperitoneal (Von Dittel and others). 

]\Iost of the approaclies named by Kelly were destined to be short 
lived or perhaps reserved for selected eases. Only the vaginal, the su- 




rip. 8. — Simon, anotlior grre.at loader in the treatment of bladder flstukus, wa.s a 
contompor.arj- of .Sime. Bozeman and Brown. Cflo.surc of tlic vapina a.s first devi.scd 
by Jfal.soneuve was also advocated by Simon. His technic is shown .above. 

prapnhie, transvesical, and transabdominal are accepted today as sound 
and practicable. Although interest in the suprapubic approach was 
slow in developing, its ]n'0grcss has been steady, and today we find the 
transvesical .suprapubic approach ranking second in popularity. The 
gradual favoring of the suprapubic apiiroaeh may be attributed to the 
fact that fistulas today arc commonly the result of surgical trauma, and 
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frequently less accessilile than those resulting from parturition, espe- 
cially in cases where total hysterectomy has been performed. Perhaps 
another reason for the increased interest in the suprapubic route may 
be found in the fact that urologists are more frequently consulted than 
in former years. 



Fig. 9. — Technic used by Simon in repair of bladder fistula as described in bis text 
Operation der Blasen Sclieidenfisteln. 


Revival of the transabdominal route of Sanger and Von DittePa, 43 -was given 
a real stimulus by L6gueu,oo, or -n-ho in 1929 reported S9 per cent cures by this 
approach. The higher mortality connected with this method is a factor to be 
considered in selecting a suitable technic. 


Contemporary treatment of vesicovaginal fistulas may best be charac- 
terized by (1) variety of approach, (2) emphasis on mobilization of 
bladder and vaginal mucous membranes, (3) a general but not unanimous 
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Fig. 10. FJg. 11. 


Fig. 10. — Simon preferred lii.s patients In tlic c.vaggerated litliotomy position when 
operating foi ve.sicovaginul fistula. Thi.s figure taken from an old wood cut portrays 
the operating room .set-up of Simon's time. 

Fig. 11. — Like his contcmporarie.s Simon also devised liis own in.stniments. Shown 
lierc arc tlie retractor.s designed and used by him in 1862. 


1-T-- -Tll-i-l 




the^UcaUu^^rof'fistul^^! instruments u.-=ed by Maurice H. Collis. Irish surgeon, in 

Fig. 13. — Bozeman a cnntc-mporarj- of Sims, achieved great siiccc.^s in Uie treat- 

Much of this he attributed to the u.se of so-enllcil 
buttons by mean.s of wlucli he succes.sfuUy kept the denuded edges of the fistula In 
clo..e .approxlm.at1on. Thi.s figure shows one of these buttons. 
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trend away from the use of silver wire, and (4) condemnation of col- 
poelesis. Except for versatility in mode of approach no new stop-gaps 



Fig. 14. — Brown, an English contemporary of Sims, Simon and Bozeman, achieved 
marked success in the treatment of vesicovaginal fistulas. He, too, preferred silver 
wire and, like many other suecessful gj-necoiogists, devised many of his own instru- 
ments. 



Fig. 15. — Perforated lead shot through which the ends of silver wire were drawn 
wa.s the u.sual method of locking the stitches in situ. This Is clearly shown in this 
diagram taken from Agnew. 


are recorded. Tlie cervix, uterus, omentum, or muscle are still used to 
cover the opening wlien tliere exists no possibility of mobilizing the 
bladder base sufficiently to close it. In the smaller fistulas, cautery, now, 
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however, by electrocoagulation, is again being revived with some success. 
While the new avenues of approach have undoubtedly made possible a 
cure in many otherwise intractable cases, we cannot overlook the fact 
that hundreds of fistulas have been cured by operations through the 



Fig. 17. 

FIk.'s. Ifi and 17. — Many ixTraclor.'s and .opecuUnn.s were dc.‘?igned to meet the prob- 
lem of adequate cxpo.sure. Tlie .self-retaining retractor designed by Ericli and the ad- 
justable speculum used by Estes are excellent examples of tlie ingemiitv displayed 
by the pionoer.s in tills tyjie of work. 



I'ig. IS. — ^llarne.^s and rest used hy Bozeman. Compare with bed and hames-s de- 
signed by tvatzcr in 1S42. 

vagina and in all probability this will continue to be the jireferred 
mctliod for a long time to come. Still, it is iirobably fortunate that both 
routes arc being dovelo]ied, for there certainly can be no good reason to 
oppose any .safe approach of proved value. The contributions of 
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Trendelenburg, Meyers, McGill, Tliiers,^^^ Kelly,®^ Bverke,^^® 
Marion,^^® Young,"^®” Sears,^®“ and others have shown conclusively that 
the suprapubic transvesical approach is entirely feasible; and Legueu’s®^ 



Pig. 19. — “Button” used 'by Bozeman. Much of his .success in treating vesicovaginal 

fistulas was attributed to their use. 



Fig. 20. — Technic used by Kelly in patients will) very large fistulas, 

technic for the transperitioneal approach may well be considered in 
selected cases. While my owi preference is for the vaginal route, I 
should have no hesitancy in adopting such other approach as might seem 
indicated in a given case. 







Fig. 24 . — Anotlier example of a borrowed .stopper is .seen in the use of the gracili.s 
muscle as advocated by Garlook in 1928. 
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]\Iobilizatioii of the bladder and vaginal mucous membrane has come 
to be considered a fundamental in~ipa’esent-day treatment. By such 
methods it is likely that patients haw been saved long drawn out pre- 
liminary stages when cicatricial bands and scarred areas were prepared 
for operation. IMoliilization is important, for union seldom occurs in the 
presence of excessive tension. I am not, however, satisfied that the 
present cry for mobilization is not occasionally over-loud. Slough, re- 
sulting from excessive trauma incident to mobilization of badly scarred 
tissues, with unsuccessful union frequently occurs. Perhaps in cases of 
excessive seari’ing, it Avould be wiser to relievo tension by more remote 
incisions, lea\nng the poorly vascularized tissues intact and free from 
tension. Certainly tlie results of our illustrious jircdecessors of the last 
century have amply demonstrated the practicability of relieving tension 
in that manner. 



FIr-. 25. — Unfortunately the inetliotl here .shown cannot he utilized readily wlien the 

uterus lm.s been removed and tlic fistula i.s located lilgli in tlie vaginal apex. 

The trend away from the use of silver wire was natural, paralleling 
the general use of catgut in other fields of surgery. The wisdom of the 
change from wire to catgut in the correction of vesicovaginal i}stula.s has 
been .iustly questioned more than once. The almost unparalleled record 
of Sims, Emmet, Bozeman, staunch advocates of silver wire, scarcely 
.iustifios its present consignment to oblivion. Too frequently we do what 
is licing done, never pausing in our acccptauec to consider the matter 
in the light of its true merits. I have never used silver wire and cannot, 
tliereforc, speak from experience. It docs not appear, however, that the 
career of catgut as sueeessor to silver wire in the treatment of vesico- 
vaginal fistulas has been ebaractcrized by anything remarkable. 

Colpoclosis or closure of the vagina, first, propo.sed by Vidal, was a 
real boon to older women with incurable vo.sicovagiual fistulas. The high 
or h-ansr^'crse obliteration of the vagina was used by Simon as early a.s 
lSo6. Oppo.sition to colpoclcsis was voiced during the late years of the 
nineteenth century, hut its complete elimination probably did not occur 
until Coffey made his great contribution on uretorointe.stinal anastomosis. 
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■While we look with intolerance upon colpoelesis today, it must be remem- 
bered that this was once an operation of inestimable benefit to women 
with incurable fistulas. 


STATISTICS 

Statistics on the results of treatment in vesicovaginal fistulas are 
numerous. They range from small scries up to 300 and cures rise as 
high as 95 per cent (Bey). Obviously, however, these results are not 



Fig. 2C. — With the patient in the inverted Trendelenburg position, good exposure 
can be obtained by retracting the perineum with 'a Sims speculum. This permits 
the operator to look down on tlie fleld oC opei-atioh and tends to minimize technical 
difilcuities. 



Pig. 27. — Wlicn tlic patient is kept in the prone position following operation, the 
site of repair is above the urinary pool and' gro.ss soiling of the operative site is 
minimized. Patients are kept in this position lor ten days following operation. 

easily compared. So many factors must be taken into consideration that 
one even hesitates to attempt compai’isons. In every series the results 
Avill depend on certain controllable factors including: (a) skill and 
teclmic of the operator, (b) health of ti.ssues, and (c) infection; and 
upon certain noncontrollablc factors as: (a) size of fistulas, (b) loca- 
tion, (c) involvement of other structures, cer\dx, ui’eters, urethra, 
bladder sphincter, etc., and (d) amount of sear tissue. Furthermore 
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tlie criteria for cure are not coustaut and the number of operations neces- 
sary to accomplish cure may or may not have been a consideration. The 
results are often recorded as ‘'satisfactory,” an elastic term which may 
include individuals who, though much improved, still have slight leak- 
age. It would seem tliat a speedier appraisal of our modern methods of 
treatment could he aehieved were reports to list as cures only those cases 
where complete healing without leakage obtains. The number of oiDera- 
tions required to achieve success should be I’ceorded. Complications 
should be stated and those involving the urethra, for example, should 
be listed sepajmtely. Certainly cui’e of the average uncomplicated vesico- 
vaginal fistula is not to be compared with tlic difficulties encountered 
in correcting fistulas involving the urethra and liladder sphincter. The 
statistics given here are by no means complete, but include a sufficient 
sampling from earlier and present times to permit crude comparison. 
Space will not peimit inclusion of the comprehensive collection of 201 
cases (all kinds) reported by Neugebauer in 1891. This interesting 
compilation is, in a sense, an important historical document covering 
the problems, operations, and results of the pioneers in the treatment of 
vesicovaginal fistulas. 


Statistics 


NAME 

TEAH 

NO. CASES 

KOUTE 

etJEES 

PER CENT 

Simon. 

1854 

40 

Vaginal 

35 

87.5 

Sims 

1800 

201 

Vaginal 

216 

82.7 

Brown 

1803 

60 

Vaginal 

50 

83.0 

Simon 

1809 

105 

Vaginal 

92 

89.5 

Heppner 

1809 

22 

Vaginal 

15 

68.0 

Emmet 

1878 

171 

Vesico- and recto- 

149 

87.1 




vaginal 



Totli 

1909 

131 



71.5 

f.<cnt!\li 

1910 

21 



63.0 

Frank (Mt. Sinai Hosp.) 

1917 

19 

Vaginal chiefly 

14 

73.6 

Judd (Mayo Clinic) 

1920 

56 

Vaginal chiefly 

42 

82.0 

Mnckenr.ic (Eoyal 

1922 

10 

Vaginal cliiefly 

8 

80.0 

Victoria Hosp.) 






Sclirocdcr 

1922 

19 

Vaginal chiefly 

16 

84.0 

SacnKcr (Second Unlv. 

1929 

13 

Vaginal chiefly 

12 

92.3 

Ginic, Alunicli) 






Scars 

1929 

50 

Transvesical 

40 

80.0 



(collected) 



Ldgucu 

1928 

24 

Transvesical 


64.0 




Transahdominal 


89.0 

Bey 

1929 

270 

Vaginal chiefly 


86.5 

Bcy 

1930 

300 

Vaginal chiefly 


87.0 


Last 

100 

Vaginal chiefly 


95.0 

Lower 

1930 

27 

Vaginal chiefly 


90.0 

Apajalaki 

1931 

159 

Vaginal chiefly 

118 

74.0 

(Univ. Ginic) 






(Prof. Engstrom Clinic) 





■HmYis 

1931 

149 

Vesicovaginal and 

80 

74.8 




rectovaginal 



Karris 

1934 

23 

Vaginal 

21 

91.3 
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In my own practice a variety of procedures have been tried, from 
mobilization of bladder and vaginal mucous membranes and approxima- 
tion, to plugging the opening with the uterus. Since July, 1931, how- 
ever, a constant method has been used based on the principles that heal- 
ing is dependent upon: 

(1) The presence of healthy tissue (healthy scar tissue included), (2) good 
blood supply, (3) lack of tension, (4) absence of gross infection, (5) avoidance 
of gross wetness. 

The technic I now use is a composite of many older methods. Briefly, it con- 
sists of the following: 

Preparation: (1) Preoperative preparation: Local hygiene, douches, baths, 

local application of antiseptics, if necessary. (2) Urinary antisepsis*: Fluids 
not forced, ammonium chloride and urotropin each, gr. v. four times daily. (3) 
Bladder irrigations if indicated. (4) Cystoscopic with localization of ureteral 
orifices. 

If the health of the tissue is good, this preliminary preparation may last but 
a few days. If, however, the local h 5 ’-gicne is poor, the tissues edematous and 
the injury recent, the patient may be sent home to carry on as outlined above 
until at least three months have elapsed since the injury was sustained. 

Operation .- — 

1. Inverted Trendelenburg position; prone with head down. (In our small series 
many positions have been tried but this position has always proved most helpful.) 

2. Mobilization of bladder and vaginal mucous membranes. (When tissues 
are badly scarred, trauma and damage to poorly vascularized tissue is lc.ssencd 
by remote mobilization.) 

3. Inversion of bladder mucous membranes and eversion of vaginal mucous 
membranes when possible; twenty-day chromic catgut No. 1 or 0 being used. 

Postoperative . — 

1. Prone position on well-padded frame for ten days. 

2. Indw'elling catheter in bladder with daily boric irrigations. (I am w'ell 
aware of the divided opinion concerning the use of a catheter for postoperative 
drainage but feel that no good argument against its use has yet been raised 
and in our experience it has been of real benefit.) 

3. Normal amount of clear fluids only (not forced). 

4. Urotropin gr. v, ammonium chloride gr. v, four times daily. 

By using this position the repaired wall of the bladder is “on top” and 
though moisture cannot be prevented, the site of operation at least is not at the 
bottom of the bladder pool. 


RESULT.S 

Thirteen consecutive vesicovaginal fistulas, varying in size from pin- 
point to two inches in length, have been treated in this manner. The last 
and most difficult was fixed to the left pubic ramus and densely scarred, 
a case very similar, I believe, to that reported by Phaneuf in 1933. 

IMost of these fistulas were small, but this is not always a good criterion 
as to ease of closure. No 13 was particularly difficult because of its 
location behind the left pubic ramus and the scar tissue, while No. 1 
though two inches in length was ea.sy to close. 


♦Sec article, MiUcr and Chu : Am. J. Surp. 3.1: 157, 1934. 
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■ No one familiar witli tlie liistoiy of vesicovaginal fistulas and tlie large 
series of cases reiiorted by tlie early masters in this line of work can feel 
other than humble when venturing to record a small series of thirteen 
consecutive eases such as I have done here. I am not deluded by the fact 
that twelve patients have been healed following a single operation in each 
instance (No. 13 is still convalescent in the hospital) for I Imow full 
well that this is a eoincideiiee and that all too soon failures will occur. I 
sincerely believe, however, that the plan of treatment outlined com- 
bines desirable features which favor primary healing. 

SuMirARY OF Operations by Author’s Technic 


NO. 

SIZE 

INCHES 

COMPLICATION 

ETIOLOGY 

NO. OP OP- 
ERATIONS 
■ ELSE- ' 

WHERE 

PRIOR TO 
ADMISSION 

NO. 

HERE 

RESULTS 

1 

2 


Parturition 

0 

1 

Cure 

2 

% 

Prev. panliystereetomy 

Operation 

2 cautery 

1 

Cure 

3 

% 

2%-incli fistula vag. 
apex. Hysterectomy 

Operation 

0 

1 

Cure 

4 

%. 


Operation 

0 

1 

Cure 

5 

Vi 


Parturition 

1 

1 

Cure 

6 

%- 

Vs 

Radium. Panhysterec- 
tomy. Double fistulas 
far apart. Treated 
separately at same 
operation 

Operation 

0 

1 1 

1 

Cure 

7 

Vi. 

Panliystereetomy 

Operation 

2 

1 

Cure 

8 

Very 

small 


Parturition 

1 oper. 

1 cautery 

1 

Cure 

9- 

Vt 


Parturition 

0 

1 

Cure 

10 

% 


Parturition 

0 

1 

Cure 

n 

V2 


Parturition 

0 

!• 

Cure 

12 

Very 

small 

Panhj’stcrectomy 

Operation 

0 

1 

Cure 

13 

% 

Beliind left pubic 
■ramus 

Parturition 

0 

1 

Cure 


In presenting this subject I have tried to bring to a focus those 
methods of treatment which' appear most practical either by virtue of 
results produced or soundness of principle or both. By so doing, I may 
have made it a little easier to fulfill the prerequisites of a successful sur- 
geon in this type of woi^-. 

Note: Since this paper Avas read two additional patients have been 
operated upon, irith cure in each case. 


references 

(1) AVadie, J.: Cong. Franc, de Chir. 29: 549, 1920. (2) Adeodato, J: 

^gneio, D. n.: Med. & Surg. Rep. 1: 339, 
Id&m: 15: 1, 57, 115, 190, 272, 309, 328, 
ALUen, T. J.: New Orleans M. &• S. J. 16: 
33, 1888. {t) Ashe,E. 0.: Brit. M. J. 1: 275, 1924. {8) AssaU: Ann. d. mal. d. 









694 


AMERICAN JOUBNALi OP OBSTETRICS AND GYNECOLOGY 


org. gen. nr., Par. 14; 1072, 1896. (9) Bartlett, J. K.: Trans. Wis. St. M. S. B: 
67, 1871. (10) Baumm, P.; Arch. f. Gynak. 39: 492, 1891. (11) BSgmin: Bull. 
Soc.d ’obst.etdegyn6c.de Paris 22: 54,1933. (12) Bentall,W. G.: Laneet2: 796, 1910. 
(13) Berger, P.: Bull, et ni6m. Soc. de chir. de Paris 23: 142, 1897. )14) Bey, Mahfove: 
J. Obst. &. Gynec. Brit. Emp. 37; 566, 1930. (15) Bishop, E. S.: Trans. M. Soc. 20: 
123, 1897. (16) Bissell, Bougal: Am. J. Surg. 7: 143, 1929. (17) Bloch, Jacques- 

Charles:\ Medeeine 9: 529, 1927. (18) Bond, C. J.: Ann. Surg. 20: 392, 1894. 

(19) Bonnet, Louis: Bulk et mdm. Soc. de chir. de Paris 20: 673, 1928. (20) Bozeman, 
Nathan: JST. A. M. Chir. Eev. 1: 576 and 885, 1857. (21) Idem: Med. Bee. 2: 

433, 1867. (22) Idem: New York M. J. 8: 484, 1869. (23) Idem: Am. J. M. Sc. 
60: 100, 1870. (24) Idem: Internal. J. Surg. 21: 10, 1911. (25) Brown, I. B.: 

Lancet 2: 581, 1859. (26) Idem: On Surgical Diseases of Women, ed. 2, London, 

1861, J. W. Davies. (27) Idem: Obst. Trans. 5: 25, 1863. (28) Brownson, J. J.: 
M. Prog. 67; 174, 1895. (29) Bruhl, G. C.: Cincinnati M. Observer 2: 546, 1857. 
(30) Caffier, P.: Ber. u, d. ges. Gynak. u. Geburtsh. 27: 593, 1934. (31) Carstens, 

J. H.: Med. Age 3: 126, 1885. (32) Gossan: Gaz. d, hop. 45; 754, 1872. (33) 

Garnik, J. B.: South. M. J. 13: 116, 1920. (34) Gazin: Arch. gen. de med. 1: 

275 and 436, 1881. (35) Chacon, Fr. Be P.: Gac. mdd. de Mexico 23; 247, 

1888. (36) Child, C. G., Jr.: Am. J. Obst. 76: 455, 1917. (37) Chute, A. L.: 
J. Tirol. 6: 77, 1921. (38) ColUs, M. S.: Dublin J. M. Sc. 23: 119, 1857. (39) 

Croasdale, H. T.: Boston M. & S. J. 110: 516, 1884. (40) Belamnay, E.: Paris 

Chir. 18: 203, 1926. (41) Dieffenbach, J. F.: Med. Ztg. 5: 117, 173, 177, 

1836. (42) von Dittel:' Med. Jahrb. p. 563, 1881. (43) Idem: Wien. klin. 

Wchnschr. 6: 449, 1893. (44) Doderlein, A.: Ztschr. f. Urol. 23: 453, 1929. 

(45) Doiuman, G. A.;, Surg. Gynec. Obst. 30: 403, 1920. (46) Dudley, E. T.: 

Nashville, Am. J. Surg. & Gynec. 12: 169, 1898/99. (47) Duplay: Gaz. m6d. de 

Prance 69; 85, 1888. (48) Eastman, J. B.: J. Indiana M. A. 13: 393, 1920. (49) 

Ehrendorfer: Wien. klin. Wchnschr. 11: 527, 1898. (50) Emmet, T. A.: Vesico- 

vaginal Ilstula Prom Parturition and Other Causes; With Cases of Becto-vaginal 
Fistula, New York, 1868, W. Wood &1 Co. (51) Idem: Tr. Am. Gynec. Soc. 3; 
114, 1878. (52) Idem: Am. J. Obst. 31: 593, 1895. (53) Erich, A. F.: New 
York M. J. 8: 478, 1869. (54) Estes, E.: New Orleans M. & S. J. 17: 792, 1860. 
(55) Eve, P. F.: Gaz. m4d. de Prance 11: 166, 1800. (56) Farman, Franklin, and 
Thompson, B. C.: J. Urol. 20: 663, 1928. (57) Flaischlen, Nicolams: Zentralbl. f. 
Gynak. 19; 1086, 1895. (58) Frankel, L.: Zentralbl. f. Gynak. 48: 2562, 1924. 

(59) Frank, B, T.: Air. J. Obst. & Gynec. 24: 411, 1932. (60) Freund, 

B.: Chirurg. 1: 205, 1928/29, (61) Garfunkel, Paml: Zentralbl. f. Gynak. 

49: 2307, 1925, (62) Garlock, J. A.: Surg. Gynec. Obst. 47: ’ 255, 1928. 

(63) Gayet: Lyon Chir. 29: 119, 1931. (64) Goodell, William: Am. J. Obst. 16: 

742, 1883. (65) Gosset, J.: Lancet 1: 345, 1834. (66) Graff, E.: Wien. klin. 

Wchnschr. 75: 2392, 1925. (67) Graham, E.: Lancet 1: 228, 1841. (68) Greene, 

W. W.: M. Bee. 1: 465, 1866. (69) Ealban, J.: Zentralbl, f. Bakteriol. 47: 588, 

1923. (70) Eanks, E. T.: Internat. J. Surg. & Antisept. 1: 132, 1888. (71) 

Eeppner, G. E.: Monatschr. f. Geburtsh. u. Prauenkr. 33: 95, 1869. (72) Eerrgott: 
Eev. de chir. Par. 4: 574, 1884. (73) Eirst, C. B.: Ann. Gynec. & Pediat. 4: 

365, 1890/91. (74) Hromada, Gebhard: Zentralbl. f. Gynak. 53: 1431, 1929, 

(75) Jacoby, U.: Ztschr. f. Urol. 25: 529, 1931. (76) Jobert, A. J.: Gaz. d. 

hop. 8: 405 and 437, 1834. (77) Jobert, A. J.: Bull. Acad. Boy. de med., Paris 2: 

581, 1837/38. (78) Idem: Trait4 des iistules vesico-ut4rines, Paris, 1852, J. B. 

BailliSre. (79) Idem: Gaz. d. hop, 8: 405 and 437, 1854. (80) Judd, E. S.: 

Surg. Gynec. Obst. 30: 447, 1920. (81) Judd, E. S., and Waldron, G. W. : S. Clin, J. N. A. 
14: 551, 1934. (82) Kahn, Emanuel: Zentralbl f. Gyniik. 23: 198, 1899. (83) 

Keller, B.: Arch, franco-beiges de chir. 33: 568, 1932. (84) Kelly, E. A.: Bull. 

.Johns Hopkins Hosp. 7: 29, 1896. (85) Idem: 10: 115, 1899. (86) Idem: Tr. 

Am. Gynec. Soc. 31: 225, 1906. (87) Idem: 37: 3, 1912. (88) Kerr, J. M. JJ.: 

Proc, Boy. Soc. Mei 14; 193, 1920/21. (89) Kleefisch, Johannes: Zentralbl. f. 

Gyniik. 54; 258, 1930. (90) Klumper, P.; Nederl. tijdschr. v. Geneesk. 2; 674, 

1922. (91) Kolischer, Gustav: Wien. med. Presse 38: 1630, 1897. (92) Kolischer, 

Gustav, and Jones, A. E.: Urol. & Cutan. Eev. 29: 593, 1925. (93) Kulenkampf, 

D.: Zentralbl. f. Gynak. 51: 1909, 1927. (94) Latzko, W.: Wien, klin- Wchnschr. 
44: 103, 1931. (95) Idem: Zentralbl. f. Gynak. 57: 1026, 1933. (96) LSgueu, 
F.: Gynficologie 27: 385, 1928. (97) Idem: Surg. Gynec. Obst, 48: 796, 3929. 

(98) Lower, W. A.; Tr. Am. Surg. Assn. 48: 336, 1930. (99) Idem: J. Urol. 26: 

141, 1931, (100) McGill, A. A,; Lancet 2; 966, 1890. (101) McGlinn, J. A.: 

Am, j. Obst. & Gynec. 24: 262, 1932. (102) Mackenrodt, A.: Zentralbl f, Gynak, 



1MILTJ3R; VESICOVAGIKAIj FISTULAS 


695 


18; 180, 1894. (103) Idem: Monatschr. f, G^burtsli. u. Gynai. 5: 445, 1897. 

(104) Madden, T. M. : M. Press & Circ. 43: 545, 1887. (105) Mandelstavm, M- : 

Zentralbl. f. Gynak. 56: 334, 1932. (106) Mann, M. P.: Internat. M. Mag. 2: 

547 1893/94. (107) Marion: An. dc Pae. de lued., Montevideo 4: 76o, 1919. 

(108) Martin, A.: Ztschr. f. Geburtsh. u. GynSk. 19: 394, 1890. (109) Martim, M.: 
Ztscbr. f. Geburtsb. u. Gynak. 103: 22, 1932. (110) Mayo, G. H.; Ann. Surg. 63: 

106, 1916. (Ill) Mayo, C. S., and- Walters, W.: Surg. Clin. N. A. 4: 399, 1924. 
(112) Merkl, E.: Gynecologic 27: 467, 1928. (113) Miller, C. J.: New Orleans 

M 6 S. J. 82; 850, 1929/30. (114) M:nller, G.: Casop. lek. cesk. p. 1357, 1925. 
(115) Naegeli, T.:. Deutsclie Ztschr. f. Chir. 200: 445, 1927. (116) Neugebauer, 
F. L.: Arch, f. Gynak. 33; 270, 1888; 34: 143, 1889; 35: 257, 1889; 39: 508, 1891. 
(117) Nieodemi, Cesare: Eiforma med. 2: 73, 1898. (118) Noble, G. P.: Am. 

J. Obst. & Gynec. 13: 395, 1898. (119) Ottoiv, B.: Zentralbl. f. Gyniik, 51: 349, 

1927. (120) Idem: 53: 1444, 1929. (121) Paine, H. S.: Albany M. Ann. 9: 

65, 1888. (122) Parrm, Theophilus: M. Eee. 1; 321, 1866. (123) Peterson, Anders: 
Am. J. Surg. 17: 247, 1932. (124) Plianenf, L. E.: Am. J. Surg. 19: 29, 1933. 

(li:o) Bawls, B. M.: Curtis’ Obstetrics and Gynecology 3; Chapter LXXXII, 
Philadelphia, 1933, W. B. Saunders Co. (126) Bichard: Bull, et mem. Soc. de chir. 
de Paris 26: 258, 1900. (127) Boeder, C. A.: Surg. Gynec. Obst. 45; 102, 1927. 

(128) Bilbsamen, TV.: Arch. f. klin. Chir. 118; 220, 1921. (.129) Bontier, M-: 

Bull, et m4m. Soc. de chir. de Paris 23: 90, 1897. (130) Byan, Michael: Ijondon 

Med. J. 6: No. 144, 1834. (131) Saiuter, 0.: Zentralbl. f. Chir. 69: 

1734, 1932. (132) Schauta, F.: Monatschr. f. Gjuiak, 1: 8, 1895. (133) 

Schroeder, E.: iMonatsehr. f. Geburtsh. u. Gynak. 23; 60 and 129, 1922, 

(134) Scudder, Ida: Tr. Seventh Cong. Par East Assn. Trop. Med. 1: 355, 
1927. (135) Sears, N. P..1 Am. J, Obst. & Gtnec. 18: 267, 1929. (136) Setts, 

L.: Arch. f. Gyniik. 142; 74, 1930. (137) Simon, Gustav: Monatschr. f. Gynak- 

12: 42, 1858. (138) Idem ; Operation der Blasenscheidcufisteln, Eostock, Stiller ’b 

Hofbuchliandlung, 1862. (139) Idem: Am. J. Obst. & Gyneo 2: 232, 1869. 

(140) Sims, H. M.: New York J. Gynec. 3: 415, 1893. (141) Sims, J. M.: Am. 

J, M. Sc. 23: 59, 1852. (142) Spencer, B.: Tr. Am. Gynec. Soc. 50: 110, 1925. 

(143) Stranneh, P.: Cor.-Bl. D. allg. arztl. Ver. v. Tliuringen 20: 137, 1891. 

(144) Suchon, Ednmnd: New Orleans M. & S. J. 15: 194, 1887/88. (145) Tait, 

Laioson: Bubhn J. M. Sc. 85: 381, 1888. (146) Trendelcnbrrg, Friedrich: Samml. 
Klin. Vortr., No. 355, 1890, (147) Trombetla, Francesco: Gior. internat. d, bc. 

med, 5: 829, 1883. (148) Turenne, Avgtisto: Assoc. Med. Arg. Eev. 29: 95, 1918. 

(149) Vance, B. A.: Cleveland M. Gaz. 3: 135 and 175, 1888. (150) Yitrao: 

Gaz. hebd. 4: 1190, 3899. (151) Vogt, E.: Zentralbl. f, Gynak. 56: 1105, 

1932. (152) Ward, G. J.: Surg. Gynec. Obst. 26: 126, 1917. (153) WatTsins, T. J.: 
Surg. Gynec. Obst. 40: 274, 1925. (154) Webb, M'. V.: Tr. Seventh Cong. Par 

East. Assn. Trop. Med. 1: .351, 1927. (155) von Wincbel: Ztschi-. f. Geburtsh. u. 
Gjmiik. 30; 463, 1894. (156) Wilberson, T. B.: N. Car. M. J. 12: 315 1883 
(157) B^isniewski, F. F.: 111. yi. S. 51: 483, 1927. (158) Blitser, a TV.: Org. f. 

d. ges. Heilk. 2: 469, 1842. (159) Idem: Deutsche Klin. 1: 32 and 43 18*49. 

(160) Young, E. E.: Surg. Gynec. Obst. 45: 226, 1927. (161) Zangemeister. W • 

Zentralbl, f. Gyniik. 53: 352, 1929. ^ 


Bagetti, Mario: Lipoma of the Fallopian Tube, La Ginecologia 2: 211, 1935 

Emphasizing that primary benign tumors of the fallopian tubes are not un- 
common, the author describes a case of lipoma of the tube, found in a tliirty-eight- 
year-old woman during an operation. 

Lipoma of the fallopian tubes is rare, hlore importance is attached to the 
anatomicopathologic interest than the clinical. This newgrowth represents an acci- 
dental finding during a surgical intervention or at autopsy. Tlie growtli has no 
specific symptoniatologj'. 


August P, Daro. 



TUBAL REIMPLANTATION— IN RETROSPECTS^ 

George de Taenowsky, M.D., F.A.C.S., Chicago, III. 

(From the University of Illinois School of Medicine and llavenswood Hospital) 

I N JUNE, 1934, L. E. Biu-cli pnblislied an article on sterilization of 
the female in which he made the statement that “there is no ab- 
solute surgical method of producing sterilization in 100 per cent of 
eases.” It is my desire to challenge this statement and to present, 
for the second time before this society, a method called tubal reim- 
plantation which I devised in 1911. Pour desiderata were uppermost 
in my mind in devising this procedure : 

1. It must be uniformly successful 

2. It must not interfere with the physiologic function of the oviducts 

3. It must not unscx the women, i.c., neither ovulation nor libido .should 
be interfered vith 

4. It must be susceptible of reconstruction, i.e., the continuity of both 
fallopian tubes to the uterine cavity should be capable of restoration 

The first three postulates have been completely attained. No intra- 
or 'exti'auterine pregnancies have supervened ; no ease of hydrosalpinx 
has oecuiTed in any of the sixty eases which form the basis of my 
report and, finally, ovulation and libido have remained normal. To 
date none of these patients has evinced any desire to court preg- 
nancy; no attempt at reconstruction of the severed lubes has been 
possible. 

In addition to the four principal de.siderata, the operation should 
be a comparatively simple one, carrying with it, per se, no danger 
to life nor serious incidence of morbidity, and the approach to the 
tubes should be such as to enable the surgeon to correct any intra- 
abdominal lesions Avhich miglit be present. 

Twenty-four years ago, when contraceptive methods were liesitat- 
ingly suggested by our profession, the raison d’etre for sterilization 
was narrowly re.stricted. Chronic cardiac lesions, active tuberculosis, 
nephritis, diabetes, and hereditary insanity usually covered the list 
of nondebatable indications. DeLee taught that any disease which 
was a contraindication to pregnancy was an indication for steriliza- 
tion. Curtis"" lays down the following conventional postulates foi' 
.sterilization : 

1. All those iu-dications for therapeutic abortion which are based upon pro- 
longed or permanent pathologic conditions 
2. Repeated byperemesia gravidaTum in the same patient 

•Rend at a meeting of the Chicago Gynecologieal Society, May 17, 193.7, 

090 
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3. Glironic renal disease 

4. Permanent cardiac lesions with decompression 

5. Eepeated cesarean section 

6. Active tuberculosis 

7. Dementia precox 

8. Dterine prolapse requiring the interposition operation or ventrofixation 

9. Eugenic sterilization 

We are in full agreement with all of these indications. 

When tubal reimplantation was discussed before the Chicago Gyne- 
cological Society in 1913 four cases were reported. Two of the pa- 
tients had active tuberculosis, the third was a multipara suffering 
from chronic nephritis who developed eclampsia at the time of her 
last parturition, and the fourth a multipara who, following a ventral 
suspension for prolapsus, became pregnant. She developed such 
marked pelvic distiu’bances that intervention was suggested and ac- 
cepted. The adhesions encountered were so dense and extensive that 
it was deemed best to sterilize the patient and empty the uterus. 

No sterilizations should be performed on unmarried girls rmless 
marriage is contemplated in spite of clearly demonstrable contrain- 
dications to pregnancy. With Burch, I believe that sterilization 
should not be carried out unless contraceptive measures have failed, 
create esthetic disgust in the mind of one or both partners, or where 
both parties will not cooperate in their use. Vasectomy is accepted 
by a few husbands, strongly objected to by many. 

In this present day and age, with the joint consent of both husband 
and wife, tubal sterilization can and should be otfered in lieu of con- 
traceptives or mathematical attempts to determine the so-called “safe 
period.” Both are open to the unquestioned objection that they are 
not infallible and that tliey tend to destroy the romance of union. 
This statement is made in all seriousness and should not be miscon- 
strued. Question either husband or wife sympathetically and tact- 
fidly ; one will be much enlightened by their expressions of regret or 
disgust that cohabitation should have become such a preaiuanged and 
mechanicochemical procedure. 

The almost innumerable methods of female sterilization may con- 
veniently be grouped as follows.- 

1. Mutilating operations: 

Hysterectomy 

Bilateral ovariectomy 

Bilateral salpingectomy 

2. Crushing and ligation of tubes (Madlener, etc.) 

3. Tubal knotting (Elatau) 

4. Electrocoagulation of the isthmial portion of the tubes 

Ynginouterine route (Dickinson, Hyams, etc.) 

Abdominal route (Scheffzek) 
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5. Plastic operations on the tubes: 

On the uterine end of the tube 
On the fimbriated end of the tube 
Broad ligament infolding of the tube 

6. Vaginal route (Heaney, Falls, etc.) 

Crushing and ligation 

Partial or complete salpingectomy 

7. Incarceration of both ovaries in broad ligament pockets. 

The fallopian tubes may be considered to represent the excretory 
duets of the ovaries. That the tubes are lined by both' columnar and 
ciliated epithelium continuous with the uterine mucosa; that mucous 
membranes secrete and excrete, and that there is a more or less con- 
stant directing action of the tubal current produced in the peritoneal 
fluid by the movements of the cilia on the tubal fimbriae, especially 
on the fimbria ovariea, is of common knowledge. There is some dif- 
ference of opinion as to the relative importance of tubal peristalsis 
and ciliary movement, probably both are equally concerned. The 
important point to stress is that the oviducts are secreting tubes re- 
quiring an outlet yet, so far as one can determine from close perusal 
of the literature, only two of the many operations described provide 
for uninterrupted tubal drainage, namely the one devised by Carey 
Culbertson^ and by me. Culbertson, attacking the problem from the 
distal end of both tubes, makes stab wounds in the broad ligament 
through which he draws the fimbriated ends of the tubes, anchoring 
them to the anterior culdesac. By suspending the uterus in antever- 
sion and suturing the broad ligament to the parietal peritoneum he 
completely shuts off the fimbriated ends of both tubes from the pelvic 
cavity. Physiologic drainage of the tubes is not interfered with. 
When N. Sproat Heaney, at a recent meeting of the Chicago Gyne- 
cological Society, was describing the occurrence of a tubal prolapse 
following vaginal hysterectomy, it was interesting to have him state 
that there was a profuse ivatery discharge from the prolapsed tube 
into the vagina. 

Vignes and Barron, in an experimental study on the regeneration of resected 
and ligated tubes, reported the constant formation of an aseptic hydrosalpinx which 
distended the tubes and perhaps aided in their regeneration. It would seem 
logical to infer that reported failures of tlic MaJlener procedure might be e.xplained 
on the same basis. Culbertson makes the pertinent statement that “in all opera- 
tions which permanently close the distal stumps of the tubes tlic possibility of 
hydrosalpinx must be considered.” 

Aldridges used a method somewhat similar in principle to that of Culbertson 
but, instead of shutting off the anterior culdesac from the rest of the pelvic cavity 
ho made a pocket between the peritoneal folds of the broad ligament and sutured 
the fimbriated ends of both tubes in these pockets. He reports one case in which 
the patient, five years after sterilization, requested a freeing of her tubes. This 
was followed by pregnancy and delivery. 
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Section and ligation of the tubes, closure of the cornua and burial 
of the distal stumps in pockets have been carried out by many pelvic 
surgeons, 

Slemons^ excises the proximal ends of both tubes and implants them in the uterine 
muscle. A stab "wound is made 1 cm. deep cither on the anterior or posterior wall 
of the uterus; the severed ends of both tubes are buried in these pockets and sutured 
in place." The uterotubal angle is closed in the usual manner. No tubal drainage is 
possible in this tj^ie of operation. 

Jackson25 slits the serosa from the uterine cornua outward for a distance of 
4 cm., picks up the denuded portion of tube, and resects the denuded portion, ligating 
both ends. The broad ligament is whipped over the intervening space with a running 
whip stitch of linen. His object is to interpose 4 cm. of scar tissue between the 
ligated stumps. Again, no drainage is provided for the distal portion of the tubes. 

Scheffzeks destroys the interstitial portion of the tubes as well as their lateral por- 
tion. Through a Pfannenstiel incision the abdomen is opened, the tubes are severed 
transversely at their uterine junction. A thin electric needle is then introduced into 
the lumen of the tubes and their' interstitial portions destroyed down into the uerine 
cavity. The needle is then introduced into the lateral portion of the tubes and 
the entire canal is destroyed. There can be little doubt regarding the efdcacy of 
Scheffzek’s method. The fact that this method of sterilization was used on insane 
women may account for its destructive thoroughness. A double salpingectomy would 
seem to be a much simpler procedure. 

Burial of the severed and ligated distal stumps in the broad ligament or in the 
inguinal canal as practiced by Crossen, Irving, and others may provide for a certain 
amount of drainage if the ligature is digested before scar tissue closes the tube. 

Tubal knotting, practiced by Flatau, jeopardizes the circulation of the tubes 
and should be unreservedly condemned. 

Burial of both ovaries in pockets prepared on tbe anterior or poste- 
rior surfaces of tbe broad ligament result, in a certain percentage of 
cases, either in the occurrence of a persistent fistula at the point where 
the ovarian pedicle enters the broad ligament pocket, or if the sutures 
around the pedicles are too tight, ovarian atrophy, and amenorrhea 
result. 

The Dickinson and Hyamso cauterization provides no tubal drainage unless a 
reverse peristalsis is established; furthermore, the method is uncertain in its results. 
Hyams states that ''in an occasional case it may be necessary to repeat the procedure. 
After one month the end-result is determined by transuterine insufflation or utero- 
salpingography. Distortion of the uterine cavity by fibroids may render electro- 
coagulation of the tubes difficult or impossible.” 

Naujockss proposed a “reversible” (temporary) sterilization of the female by 
crushing the fallopian tubes. He crushes both ampullas for a distance of at least 
1 cm., care being taken to include both muscle and mucosa. One must be sure, he 
states, that, although the tube is crushed, it is not cut or torn. It is then doubly 
ligated at each end of the crushed area tvith some nonabsorbable material. The 
method is advantageous because it is quick, simple, and bloodless, and because it is 
easily reversible at a late date by simply cutting the tube between the proximal 
ligature and the uterus, either with a knife or an endotherm cautery. To date 
Nau jocks has no reported any “reversals.” Theoretically, 'one must admit the 
probability of sloughing of the crushed and ligated fimbriated ends occurring with 
restoration of tubal patency. ’ 
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Eubovits and Kobaks recently reported two failures of the Madlener technic. 
Puchsio examined twelve Madlener types of sterilization and found five of them 
to be failures anatomically and functionallj'. Wolff; reported that eight of his 
Madlener operations were functional failures because the lipiodol passed the point of 
crushing and was visualized up to the fimbriated ends of the tulles. 

The vaginal route, advocated by Falls, Heaney, and others, usually involves com- 
plete peritonization of the distal stump of both tubes, either against the anterior 
wall of the uterus or by 'bringing the round and broad ligaments over the stumps 
and uterine cornua wounds at the same time, thus peritonizing the entire field of 
operation. Tubal drainage is not provided for. 

Eosenbergia reports a case of left tubal pregnancy six months after performing 
a modified Pomeroy sterilization. Through an anterior colporrhaphy he ligated and 
resected a large loop of the cornual ends of both tubes and followed this by electro- 
coagulation of the severed ends of the tubes. His case, and other similar ones, would 
seem to prove that, unless tubal drainage is directed away from the cornua, failures 
will occur. 

As illustrating the extremes to which gynecologists have been put in attempting 
to elaborate a uniformly successful method of sterilization, one may mention, en 
passant, the method of Zomakion, Haendlj' and Polan which involves the plastic 
construction of a double vagina, the anterior, smaller tube for menstruation and 
cervical drainage, the larger, posterior one for coitus. 

Equally fantastic is Baskin ’322 temporary sterilization by the injection of human 
spermatozoa. From 2 to 5 c.c, of semen to which has been added 1 c.c. of 
hexylresorcinol is injected in the wife’s buttock. Three injections, one week apart, 
are given. One week after the last injection the woman’s serum is tested and 
similar tests are run every three months. Baskin claims a sterilization of one year’s 
duration following this technic. 

The steps of the tnhal reireplanlation as originally described,^ are 
as follows (Figs 1, 2, and 3) ; 

1. Through a four-inch-long paramedian incision the pelvic cavity is opened, its 
contents inspected and any subacute or chronic changes, including the appendix, 
are attended to primarily. 

2 . The fundus uteri is grasped until vulsellum forceps and drawn up through 
the incision. 

3. Amputate the tubes one-fourth inch from the cornua. With a fine rat-tooth 
forceps or a probe, invaginate the cornual stumps and close the lumen with two 
catgut sutures. Seroserous coaptation must be complete and firm. It will be occa- 
sionally necessary to use a portion of uterine wall to complete the cornual invagina- 
tion. 

4. On the posterior uterine wall and close to its fundus make two parallel vertical 
incisions one inch long and one-half inch apart. Tlicse incisions should not be over 
one-fourth to one-fifth of an inch deep. With a curved forceps gentlj^ burrow between 
the two parallel incisions, thus creating a canal of sufficient size to contain both 
tubes. 

5. With the same curved forceps remaining in the canal, grasp the oppo.site tube 
and draw it through the canal so that it emerges on the opposite side; reverse the 
forceps and repeat the same procedure with the remaining tube. In the new canal 
the tubes should parallel each other, one lying above the other, the cut extremity of 
each tube emerging on the opposite side of the canal. 

6. Make a small cuff by everting the tubal mucosa (it is sometimes necessary to 
make two small incisions before being able to evert satisfactorily) and secure the 
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cuffs to the margin of the canal by fine catgut sutures which at the same time con- 
trol any uterine wall oozing which may be present. Test the patency of both tubes 
by means of a fine probe. 

7. Close the abdominal incision in the usual manner. 

The only modification in the original technic consists in omitting eversion of the 
distal ends of the reimplanted tubes. By simply applying two fine catgut stitches 
uniting each tubal end to the slit or canal in the posterior wall of the uterus^ the 
mucosa is seen to roll outwardly thus preventing tubal closure by adhesions. Wliere 
the tubes are unusually small in caliber, a circular portion of uterine wall is in- 
cluded in the cornual excision. This makes a rosette-like stump wliich is easier to 
suture in place. There is ample clinical evidence that these tubes remain patent and 
that the tubal ciliated epithelium continues to function normally. Eepeated exam- 
inations of sterilized patients have failed to reveal any tubal enlargements. That the 
ovaries of these patients continue to function normally up to the average climacteric 
age is amply proved by the follow-up of sixty private patients: 


Postoperative Menstrual History 


DURATION OF MENSTRUATION 
10 years 
9 years 
8 years 
7 years 
5 years 
4 years 
2 years 


NO. OF CASES OBSERVED 

14 

16 

5 
8 

6 
8 
3 


Total 60 


Discreet and tactful questioning regarding libido following sterili- 
zation warrants the statement that it is unchanged in 25 per cent and 
decidedly increased in 75 per cent of these cases. The increased libido 
must be ascribed to the removal of fear of pregnancy. Patients report 
a definite improvement in sex life following sterilization. 

As previously stated, no actual proof of the possibility of restoration 
of the continuity of the tubes can be oifered. Should occasion arise, 
reconstruction ought to be possible. The invaginated portion of the 
uterine stiunps could be resected, .the distal ends removed from their 
artificial uterine canal and an end-to-end anastomosis obtained with 
veiy fine interrupted catgut sutures. This could be done either 
vaginally or abdominally. 

There should be, and, so, far,, has been no mortality from the tubal 
reimplantation which has been- used, as occasion demanded, for some 
twenty-two years. Analysis of the sixty follow-up cases has been 
extremely gratifying : 


Mortality 

None 

^Morbidity 

5% 

Omental adhesions 1 


Dysmenorrhea 2 


Psychic disturbances 

None 

Surgical amenorrhea 

None 

Libido Unchanged 2.5%; 

Increased 75% 
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SUMMARY 

1. A simple, safe and, so far, nniformly successful metliod of tubal 
sterilization is reviewed, sixty eases being analyzed as to morbidity 
and end-results. 

2. The operation should never be undertaken in the presence of any 
acute abdominopelvie infection, but subacute or chronic pathologic 
conditions can be removed at the same time without increasing the 
incidence of mortality or morbidity. 

3. The principle of the opei'ation is based on the belief that preser- 
vation of tubal excretion prevents the possible formation of an aseptic 
hydrosalpinx. 

4. Ovarian function is not disturbed. 

5. On theoretical grounds the operation can be used as a temporary 
means of .sterilization. 
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Ghosh, Sudhangsu Kumar; An Unusual Case of Traumatic Haemorrhage From 
the Vagina, Calcutta INI. J. 29; 173, 1934. 

The author reports a case of rupture of posterior \Yall and fornix of vagina during 
intercourse, in a multipara, aged twenty-six, causing profuse hemorrhage. Patient 
was confined six months previously and had had puerperal fever for several weeks. 

It was the first coitus after delivery, followed by free blood discharge. Examina- 
tion showed a lacerated wound in posterior vaginal wall longitudinally from 1 inch 
above introitus to posterior fornix, 2% inches by 1 inch’ and muscle deep. No 
scar tissue was seen in vagina. Sutures had to be passed through fascial layers. 

Fatal coitus injuries are on record. After prolonged iUness the soft attenuated 
vagina yields easily to small pressure. In this multipara, the vaginal tissue was 
pos-sibly abnormally soft. 


F. L. Adair and S. A. Pearl. 



HBMATOMETR.A«= 

John A. McGlinn, M.D., P.A.C.S., and 
W. Benson Hareb, M.I)., F.A.C.S., Philadelphia, Pa. 

(From the departments of Gynecology of the St. Agnes Hospital and 
Fitzgerald Mercy Hospital) 

H EMATOMETRA is a condition that has receiTcd but scant atten- 
tion in recent medical literature. Even in such a comprehensive 
work on obstetrics and gynecology as the new Curtis textbook, Ave find 
it referred to only in connection Avith congenital malformations of 
the genital tract and then in a A^ery incomplete form. Reference on 
this subject in recent years has been limited practically to simple 
case reports, oAving probably to the relative rarity of the condition, 
HoAveA'er, hematometra is undoubtedly becoming more frequent and 
this fact, together Avith certain points of unusual interest in tAVO of 
our recent eases, prompts us to present this report. 

No definite statement can be made conceniing the incidence of 
hematometra. The condition is so rare that many gynecologists of 
broad experience have neA'^er encountered a case. In certain countries, 
however, the condition is becoming more common. Thus, in Russia 
in eighteen months prior to Januaiy, 1927, tAventy cases of hemato- 
metra occurred in one series of 1,500 cases of induced abortion as a 
result of atresia of the cervix due to improper curettage. 

Etiologically, hematometra is ahvays the re.sult of an occlusion of 
the genital tract at some point external to the uterine caAuty. This 
occlusion may be either congenital or acquired and may be either a 
complete occlusion of the genital tract or, more rarely, maj’’ at first 
be only a partial occlusion. The congenital cases are due to malfor- 
mations of the genital organs, such as imperforate hymen, absence of 
vagina, uterus duplex unicollis Avith no cervical opening, double 
vagina in Avhich one canal is blind, etc. Such cases at times constitute 
most difficult gynecologic problems but fortunately are quite rare. 
The more commonly encountered eases are those due to an acquired 
atre.sia of the loAi^er genital tract. In such cases the occlusion fre- 
quently is the result of overzealous curettage of the uterus and es- 
pecially of the cei’A'ical canal, impi-oper cauterization of the ceiwix 
from the use of too heavy a cautery tip, or the application of caustics 
to the cervix. The increasingly frequent application of radium to the 
cervix and uterine cavity in the treatment of cervical or fundal car- 
cinoma and of menorrhagia or metrorrhagia due to other causes is 

•Read at meeting of the Obstetrical Society of Philadelphia May 2, 193.5. 
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resulting in an ever increasing incidence of cervical atresia. This 
usually follows the use of improperly screened radium by relatively 
inexperienced operators. Another etiologic factor in the production 
of an acquired hematometra is adhesions of the cervical canal or 
vagina resulting fi’om infections of the birth canal. One of our cases, 
in which the vaginal atresia was the result of a gonococcal infection, 
well illustrates this point, but is imusual in that such occlusions are 
quite uncommon as a sequel of gonorrhea. Still another etiologic 
factor that should be stressed today is atresia of the vagina resulting 
from improper use of the Elliott treatment of pelvic inflammatory 
conditions. Although of undoubted value, this treatment is not with- 
out danger ; especially when, as is frequently the case, its application 
is entrusted to a nurse or office attendant. Recently, a number of 
cases of severe burns of the vagina, several with complete atresia, 
have been reported following such treatments. 

The signs and symptoms of hematometra depend somewhat upon 
the site of the genital occlusion and whether this occlusion is partial 
or complete. If partial, the patient complains of severe dysmenor- 
rhea and greatly prolonged menses with the passage of black, tarry 
material. This recurs for a variable number of times, geuerall}’’ with 
progressively increasing severity until eventually the occlusion of the 
genital tract becomes complete, after which the lower abdominal pains, 
backache, headache, general malaise, etc., continue to recur but with 
no accompanying vaginal discharge. If the site of occlusion is in the 
lower part of the vagina, the pain beconies marked in this region and 
swelling of the vulva Avith bulging of the perineum much like that 
seen in labor appeark Later on, prominence of the lower abdomen 
develops and on palpation a rounded mass closely resembling a preg- 
nant uterus may be felt. If the condition is alloAved to proceed still 
further, the tubes then become distended and may be felt as large, 
tender, fluctuating, sausage-shaped masses in the pelvis or loAver ab- 
domen. If the fimbriated end of the tube remains patulous, these 
masses slowly decrease in size in the interm enstrual period and maj’ 
even return practicalby to normal size. Such a discharge of menstrual 
fluid into the abdominal cavity gives rise to all the signs and symp- 
toms of a chemical type of peritonitis and eventually results in the 
production of an endometriosis. 

These signs and symptoms first appear at puberty in all congenital 
and in some acquired cases of hematometra. In such cases, when the 
occlusion of the genital tract is complete there is a history of complete 
amenorrhea together Avith the signs and .sj'mptoms just described. In 
those acquired eases, occurring later in life, there is a history of normal 
menstruation up to the time of occurrence of the condition or opera- 
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tion which pi’oduced the genital atresia, after which there is amenor- 
rhea and the development of the above described symptoms. 

The pathology of hematometra is quite intere.sting. If the site of 
occlusion is near the vulva, the vagina, because of the elasticity of 
the walls, first balloons out with the menstrual fluid, resulting in the 
development of hematocolpos. The uterine muscle at first becomes 
greatly hypertrophied as a result of the efforts made to expel the 
menstrual blood. Accompanying this muscular hypertrophy we have 
marked thickening of the endometrium. Eventually the accumulation 
of blood in the vagina reaches the stage of maximum distensibility 
of the vaginal tissues and then the uterus begins to distend and 
hematometra results. The increasing intrauterine pressure causes 
atrophy of both the endometrium and uterine muscle. This endo- 
metrial atrophy tends to somewhat lessen the quantity of menstrual 
blood produced during each period and so somewhat retards the fur- 
ther development of the condition. However, in time, the menstrual 
fluid is squeezed out into the fallopian tubes, distending them and 
then spilling out into the peritoneal cavity. The abdominal spill sets 
up a chemical type of peritonitis with the usual result of formation 
of dense adhesions particularlj’- in the culdesac and to the po-sterior 
uterine wall. Since viable endometrial cells are frequently present 
in the menstrual discharge, these cells may lodge on the ovary due to 
its close proximity to the end of the tube and so give rise to ovarian 
endometriosis. Finally, as a re.sult of the prolonged irritation by the 
menstrual blood and the formation of adhesions, the tubes become 
sealed off at the abdominal end. From this time on there is only con- 
tinued distention of all affected parts and marked increase in symp- 
toms until treatment is given or impture occurs. 

Time and space do not permit a full discussion of the differential 
diagnosis of hematometra. Among the commoner conditions which 
hematometra may simulate may be mentioned the delayed onset of the 
menses at puberty, pregnancy with threatened abortion, acute appen- 
dicitis, relaxation of the sacro-iliae joints, pelvic inflammatorj’^ disease, 
peritonitis, and endometriosis. A careful histoiy and thorough phy.si- 
cal examination should suffice to differentiate these conditions in 
most cases. 

The treatment of hematometra depends upon the duration and the 
cause of the condition. In cases occurring at puberty where the con- 
dition is recognized before hemato.salpinx has developed, simple vagi- 
nal drainage secured by incision of the occluding membrane or lysis 
of adhesions, is all that is required. The surgical correction of any 
congenital abnormality of the genital ti’act is, of course, indicated. 
In neglected cases, vaginal di’ainage is contraindicated because of the 
danger of subsequent peritonitis from ascending infection of the 
genital tract. All neglected cases and most acquired cases of hemato- 
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metra occurring later in life are best treated by laparotomy an 
removal of aU pathologic tissue. Occasionally, consei'vative treatment 
by vaginal drainage may be employed in acquired eases occurring 
later in life. 


CASE REPORTS 


Chief 


Case 1.— Mrs. M. B,, aged forty-five, para ii, last child mne years ago. 
complaints: Backache and severe pain in lower abdomen. Patient was pertemy 
well until after the birth of her first child, twelve years ago, then began to suffer 
with profuse and prolonged menstrual periods. She was treated without much relie 
and finally was advised to become pregnant again in the hope that another pregnancy 
might clear up this condition. She followed this advice, but with the resumption of 
the menstrual function following the birth of her second cluld, the menorrhagia 
again returned. Six years ago radium was inserted in the uterus to control the 
uterine bleeding, rolloudng tliis she had no vaginal bleeding at any time. She was 
then well until about two years ago when she began to suffer with severe pain in the 
back, in the lumbosacral region. This pain began abruptly and continued for five 
days, during whicli time she first consulted one of us (W, B. H.). Examination 
at that time failed to reveal any definite cause for the pain and the condition cleared 
up under symptomatic treatment. About three months later she suffered a similar 
attack, which again cleared up after about seven days. The patient was then not seen 
until about nine montlis later when she returned, complaining of pain in the back and 
severe cramplike pains in the lower abdomen. She stated at tlus time that the 
attack of pain had come on about two weeks previously and this tune had lasted for 
about nine days. She further stated that she had been thorougUy studied in one 
of the large hospitals of Philadelphia for a period of six weeks and had been told 
that she had visceroptosis, a severe secondary anemia and a floating tumor the size 
of an orange in the region of the left fallopian tube. Examination at the time of 
this visit revealed no evidence of such a tumor even though the patient was examined 
in both the reclining and erect positions. Following this visit the patient was again 
lost sight of until Alarch, 1934, when I was called to see her at her home. At this 
time she was suffering with very severe pain in the lower abdomen wMch had started 
the previous day. Examination at this time revealed rigidity and marked tender- 
ness over the entire lower abdomen. Before a vaginal examination could be done, 
the patient then volunteered the information that in the interval since I had last 
seen her she had had a similar attack during the acute stage of which she had been 
examined by another g.vnecologist who told her that she had fibroids and strongly 
urged that she undergo a course of x-ray treatments for this condition. Vaginal 
examination at this time revealed a symmetrically enlarged, hard> tender uterus and 
a soft cystic mass about the size of a small grapefruit in the left adnexal region. I 
told the patient that I agreed with the diagnosis of fibroids but that she also had an 
ovarian cj-st and that therefore she should be operated upon rather than treated 
with x-rays. The next day she again called me and agreed to go to the hospital. 
After carrying out the usual preliminary work, the patient was given 90 mg. of 
avertin per kilo of body weight. An attempt was made to do a preliminary dilatation 
and curettage but no opening could be found in the cervix. The true diagnosis was 
then apparent and laparotomy was immediately performed. The uterus was sym- 
metrically enlarged about the size of a four months’ pregnancy. The right tube 
and ovary were bound down into the culdesac with dense adhesions. This tube was 
greatly distended and sausage-shaped. The left tube was greatly enlarged, black in 
color and bbek tarry blood was oozing from the fimbriated end of the tube The 

^ The entire pelvic organs were bound 


•j * uluaiia 

do\%-n to the sigmoid, small intestines and omentum by dense adhesions. 


After free- 



A CONSIDERATION OF THE PHENOMENON OF OVULATION 
AND ITS RELATION TO THE SEX CYCLE"' 


Im^NG F. Stein, B.S., M.D., F.A.C.S., Chicago, III. 

(From Northwestern University Medical School and Michael Beese Hospital) 

T he plienomenon of ovulation is fundamental to tlie reproductive 
process, but our knowledge concerning the exact time of oc- 
currence of this phenomenon in the human being, the mechanism 
thereof, and its relation to the associated changes in the sex cycle 
is still far from complete. Our understanding of the endocrine 
stimulation of ovulation is just beginning to dawn, and the relation- 
ship between ovulation, corpus luteum formation, and menstruation 
is being acknowledged. The analogy of the sex cycle in the human 
being to that of lower mammals inclines one to accept certain facts 
revealed by animal experimentation and to apply them directly, but 
one outstanding observation tends to east doubt upon such analogies, 
namely, that the function of menstruation is to be observed in the 
primates alone. The great variation which exists in the gestation periods 
in mammals, from twelve or thirteen days in the opossum to nearly two 
years in the elephant, suggests that there may also be great discrepancies 
in the fecundity of ova and speimatozoa as well as in the conditions for 
mating. In lower animals, mating is usually restricted to a few hours or 
days before ovulation, while in primates there is no set nile. While in 
aU mammals one observes certain similarities in pattern, there are also 
differences both in the structure and the function of many organs. The 
human organism stands out as being unique, and as Beaumarchais so 
aptly said, “Drinking without being thirsty, and maldng love at all sea- 
sons distinguishes man from beasts.” In some of the smaller mammals, 
copulation stimulates ovulation. This is true according to Allen, in the 
cat, rabbit, and ferret; in others, spontaneous ovulation is the rule. In 
primates, ovulation is probably spontaneous, yet it is not definitely known 
whether in certain females the stimulation of coitus may not induce 
multiple ovulation and follicle rupture at vaiaablc times in the cycle. 
According to the most recent opinion (Ball and Hai’tman), ovulation is 
not ascertainable with accuracy in women at the present time. The pitui- 
tary exti*act test of Knaus, though a valuable one for experimentation, 
is not applicable clinically. Frank’s hoi-mone te.st, thougli an excellent 
one, must be simplified for practical usage. 

■With a %uew to stimulating further thought upon this fundamental 
question, I desire to present what data I have been able to assemble in 

•Presidential Address before the meeting of tlie Chicago Gynecological Society, 
June 7, 1935. 
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as simple a form as possible. I liave very little that is original to offer; 
merely the keniels which I have gathered from the sources which were 
available to me. 


EVIDENCE OF OVULATION TIME IN WOMEN 

L. Fraenlcel was the first to show that ovulation precedes menstrua- 
tion. From evidence obtained by the examination of the ovaries at 
operation, he concluded that ovulation occurred on the eighteenth day 
of the cycle. Schroeder from a study of operative material also placed 
ovulation at the fouifeenth to sixteenth day in regular four-week cycles, 
and Meyer and Huge stated it to be on the eighth day or during inen- 
straation itself, and later (Ruge, 1919) concluded that ovulation oc- 
curred on the eighth to the fourteenth day in the cycle. 

Ogino placed ovulation on the twelfth to sixteenth day before the onset of the 
next menstruation (after examining 118 women at laparotomy), and Knaus con- 
cluded from his work that in women with normal reproductive physiology, ovulation 
always takes place on the fifteenth day before the onset of menstruation. 

Asdell, after a study of 568 cases in which operative and autopsy material was 
used, stated that the period of ovulation is variable in the menstrual cycle, occurring 
most frequently between the eighth and seventeenth days. 

Additional evidence of the time of ovulation is presented by Allen, Pratt, Newell 
and Bland by obtaining 5 young human ova at operation. Of their 40 observed 
patients, 2G operations were performed between, the twelfth and sixteenth days of 
the cycle. The ova obtained by tubal washing were found, 1 on the fourteenth, 
3 on the fifteenth, and 1 on the sixteenth days. They concluded from the condition 
of the ova when found that ovulation occurred in these women between the twelfth 
and fourteenth days after the first appearance of the previous menses. Lewis re- 
covered one o\’um on the eighteenth day after a previous cycle of thirty-five days and 
Hyrtl found one in the interstitial portion of the tube on the fourth day (DeLee). 
In tliis connection, Swezy comments that when the number of tubal eggs found is 
compared with the number of cases examined during the middle of the cycle, with 
not only 7io evidence of ovulation, but with the uterus and ovary in the anestrous 
or resting pliasc, it is strong evidence that tliis test is inadequate. He considers 
the omonnt of proliferaiion of the endometrium to be the criterion upon which to 
judge ovulation time. 

From data obtained by measuring the size of graafian follicles, Allen and 
Papanicolaou concluded that oinlation might occur anywhere from the second to tlio 
twenty-eighth day of the cycle. Prom another angle, Teacher tabulated time of 
fertilization and embedding of the ovum estimated from the study of early ova as 
reported by various authors. As may be seen (Table I), fertilization was estimated 
to have occurred throughout most of the cycle, from the sixth to the twenty-eighth 
day, and embedding from the thirteenth to the twenty-eighth day of the current 
cycle and througli the fourth day of the succeeding one. In addition, Triepel 
estimated the ovulation time from observations upon early embiyos and found it 
to bo the eighteenth or nineteenth day of the cycle; Grosser on the second to the 
twenty-fourth day, and Volkmann, fourth to the twenty-fifth day (Table II). 

Frank studied the quantitative anterior pituitary-like hormone and blood estrin 
throughout the cycle along with the urinary estrin excretion. He found an acute 
rise in anterior pituitarv- up to the time of follicle ripening, followed by a gradual 
f.all to zero just before menstruation. At the same time, the blood estrin rose 
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acutely after ovulation to reach its height at the onset of menstruation, followed by 
a rapid drop during the period. Meanwhile the urinary estrin increased irregularly, 
reaching a peak about three days before menstruation. 


Table I. Estimated Time of Fertilization and Embedding From Study of Early 

Ova (Teacher) 


FERTILIZATION 

DAY OP CYCLE 

EMBEDDING ' 

Merttens 

6 


Eossi Doria 

7 


Bencke 

8 


Eternod 

13 

Merttens 


14 

Eossi Doria 


15 

Bencke 

Peters 

16 


Jung 

17 


Von Spee (Glavecke) 

19 


Von Spee (Von Herff). 

21 

Eternod 

Frassi 

23 

Peters 

Teacher, Bryce, and Reichert 

24 

Jung 

Leopold 

25 


26 

Von Spee (Glavecke) 


28 

After menses 

Von Spee (Von Herff) 


2 

Frassi 


3 

Teacher, Bryce, and Reichert 


4 

i Leopold 


Table II. Estimated Time of Ovulation Prom the Study op Early Embryos 


Triepel 

18th or 19th day 

Grosser 

2nd to 24th day 

Volkmann 

4th to 25th day 


Khaus claims to have determined the exact time of ovulation by ascertaining 
the extent to which the human uterus loses its sensitiveness to posterior pituitary 
extract, in the presence of the corpus luteum hormone. This test requires the placing 
of a balloon into tiie uterus and of making manometric tracings on a kymograph. 
In women with a twenty-eight-day cycle, the uterus reacts with spontaneous rhytlunic 
contractions in the first fourteen days and responds to pituitary stimulation. The 
capacity of the uterine cavity is 3 or 4 c.c. in the first two weeks, but on the 
sixteenth day increases to 8 to 10 c.c., is flaccid, and shows almost no spontaneous 
contractions. Now, it no longer responds to pituitary stimulation until the twenty- 
ninth day or twenty-four hours before menstruation, wlien it resumes the activity 
of the first half of the cycle. 

Knaus believes that tliis test may be used as an accurate gauge of ovulation 
time, corpus luteum secretion causing abolition of spontaneous uterine contractions 
and rendering the uterus unresponsive to pituitary extract. 

Particular significance is placed upon evidence obtained from the study of the, re- 
productive cycle in the monkey, which, in some respects at least, is comparable to 
that in the human being. Thus, Ivy states, “In monkey and man it is generally 
agreed, and I consider it proved, that ‘spontaneous’ ovulation occurs about the 
middle of the twenty-seven- or twenty-eight-day cycle.’’ On the other hand, Allen 
says that while in the monkey ovulation occurs on the thirteenth or fourteenth day, 
and in some cases as early as the tenth or eleventh day, that the ovulation time in 
primates may vary beyond these limits in irregular cycles, and that mating stimuli 
might possibly induce ovulation at other times. Fertile coitus in the monkey ranged 
from the ninth to the eighteenth days in the sixty cases observed by Hartman. 
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The discovery of a reliable and practical clinical test for ovulation appears to be 
near at hand, but is not as yet u-itliin our grasp. There is much that requires 
elucidation. 

LIFE OF THE OVUIiL 

The exact endocrine “hook-up” responsible for follicle development 
and ovulation is not as yet definitely laioiTO, but is at present assumed to 
be a reciprocal reiationsbip between tlic hormones from the ovaiy and 
liie anterior lobe of the pituitaiy gland. In the rabbit the actual process 
of ovulation lias been observed, the rupture of the follicle occurring 
slowly, accompanied by a flow of thick, viscid, blood-tinged fluid. In 
Ihe human being, the follicular fluid is thin and under considerable pres- 
sure, so that the actual mechanism of mpturc may not occur in just the 
same manner, but may be more precipitous. Midmonth pain, ivhen it oc- 
curs, but by no means the rule, is probably caused by rupture of the 
mature graafian follicle. After rupture, the o\mm, free in the peritoneal 
cavitj’-, finds its way into the fimbriated end of the fallopian tube. The 
mechanism of transit from the ovary to the tube, whether by chemotaxis, 
by suction set up by the ciliary wave, or enzjane action, is not understood 
as yet. More definite knowledge is at hand, however, coneeniing life of 
the mammalian ovum (Table III). 


Table III. Life of the Ovum (Ivy) 



HOURS 

DAYS 

EVIDENCE 

Rabbit 

4-5 


Certain 

Opossum 

24 

1 

Certain 

Mouse ! 

24 


Certain 

Sow j 

24 


Certain 

Dog 


5-6 

Not certain 

Hum an 

48 


Not certain 


Accoi'ding to Knaus, the unfertilized human ovum has a veiy short 
life, pos.sibly Ic.ss than twelve hours. Degenerative changes, he states, 
set in within a few hours after extrusion and a laminated la 3 'er of 
follicular cells, the corona radiata,. surrounds the ovum. These follicular 
cells are soon shed and an albuminous sheath which is supposedly de- 
rived from the tubal epithelium fonns about the ovum. This sheath is im- 
penetrable to spermatozoa, thus limiting the peiiod of fertility to a few 
hours after extrusion from the follicle. This view' presupposes that one 
and onlv' one ovum is available for fertilization during each cycle. On 
the other hand, in the laboratory of Dr. Otto Saphir, I have observed 
sections of the human ovary with the three matuilng follicles near the 
surface of the cortex, each containing an ovum wdiieli might possibly be 
extruded on different days of the same cycle (Fig. 1). Stoekard and 
Evans have both suggested the probability of extracjmlic oiuilation. 

It is furthermore generally held that the presence of the corpus luteum 
inhibits further ovulation, and that a single corpus luteum is to be 








714 


AMERICA^r JOURNAL OP OBSTETRICS AND GYNECOLOGY 


found in the ovary during the last two weeks of each cycle. Excep- 
tionally, I have seen two recent corpora lutea at slightly different stages 



Fig. 1. — Section of human ovary with three maturing graaflan follicles. 



Fig. 2. — Left, high power of A and 13 shown in Fig. 1. Right, higher power of A, 

showing ovum. 



Fig. 3. — High pov.'er of C shown in Fig. 1. 

of development in tlie section of an ovary which indicated the matura- 
tion of two ova in the current cycle. These observations tend to throw 
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consideraWc doubt upon the sterility-fertility rhythm theory as pro- 
pounded by ICnaus and Ogino, dependent as it is upon a single ovum at a 
fixed time in the cycle. 

LIFE AND FECUNDITY OP SPERMATOZOA 

i\Iorc than tiventy years ago, Hoehnc and Bchnc stated that human 
.spermatozoa cannot remain fertile in the fallopian tubes longer than 
three days. The sperms probably reach the fimbriated end of the tube 
and the peritoneal cavity within a few hours after coitus, but according 
to Diihi’ssen and Niirnberger may live in the infundibulum of the tube 
foi- at least three weeks. Many authors believe, however, that the fer- 
tilizing power of the sperms is short, probably not more than three days. 
Knaus says it is less than two days, and this holds for the spermatozoa 
of all mammals with scrotal tc.stes; that the intraabdominal temperature 
])lus the alkaline secretion of the fallopian tubes tend to limit their 


Table W. Life of Spermatozoa (Knaus) 



HOURS 

Rabbit 

30-48 

Rut 

12-16 

Guinea pig 

41 

Pig 

41K’ 

Horse 

48 

Bat 

Several montlis (all ivintcr) 

Human I 

48 (or less) 


fecundity. Spermatozoa kept at , body temperature in vitro remain 
fertile for about sixteen hours, and at the freezing point for about 
seventy-tAvo hours. They remain fertile longer at room temperature 
than in the incubator, and longer in the vagina of a dead animal than 
one alive. Knaus believes that the life of the human spermatozoa in 
the uterus and tubes is coiisiderably .shoiter than in animals. He says 
that the overabundance of sperms which arc provided at coitus i.s an 
absolute necessity for fertilization, for only a few can surmve the power- 
ful defense works of the mucosa of the female generative tract. He also 
.stntc.s that this defon.sc is Jess po-^verful at tlic time of ovulation. 

It appears to me to be, unreasonable to ascribe to the generative organs 
a (iuality of defense, placing great ob.stacles in the way of the male germ 
cells when the prime function of those organs is reproduction. Doe.s 
nature intend that reproduction be made intricate and difficult, or is 
the mechanism set up for safety and protection of the male and female 

egg? 

CONCEPTION LTMITATIONS 

Knaus and Ogino indcpendontly have determined that ovulation occurs 
regularly on the fifteenth or sixteenth day, before the appearance of 
the succeeding menstruation. They arc agreed lliat the fertile period is 
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limited to approximately three days before and two days following ovula- 
tion. They have accumulated considerable clinical data to substantiate 
their claims. Furthermore, Miller, folloiving the fertility-sterility 
rhythm of Knaus and Ogino, reported on 126 couples who held inter- 
course 1,429 times in the “sterile” portion of the month without the' 
occurrence of a single conception, and 49 instances of coitus between the 
twelfth and nineteenth days of the cycle resulting in conception. 

On the other hand, Dickinson assembled a mass of evidence from 
various sources from which he adduced that: (1) Conception can occur 
ar any part of the month. (2) There is a very marked difference between 
favorable and unfavoi’able periods (72 per cent in the first two weeks, 
about 7 per cent in the premenstrual or “sterile” week, and 13 per cent 
during menstruation). He also showed that the days of the month of 
maximum sex desire and maximum well-being occurred simultaneously 
at the time of minimum chance for conception, namely, in the premen- 
strual week. This would indicate that woman by nature is led to cohabit 
most frequently wlien chances for pregnancy wei’e low, or, according to 
Ogino and Knaus, were nil. By comparison with the monkey, this is 
indeed inconsistent, for most recent studies indicate (Ball and Hartman) 
that sex desire in the monkey reaches its height just prior to ovulation, 
and that the premenstrual rise which occurs in women is entirely absent. 

One can hardly ignore the accumulated data of conceptions occurring 
in women with twenD'-eight-day cycles and resulting from single acts 
of coitus; 1,342 cases were assembled bj'^ Dickinson in wliich no days of 
the month were exempt; most conceptions occurred after coitus on the 
sixth, seventh, and eighth days, 72 per cent in the first two weeks, about 
13 per cent during the menses, and from 7 to 10 per cent in the fourth 
week of the cycle. Fraenkel, on a recent visit to this country, expressed 
an opinion which entirely coincides with tliat published by Dickinson. 
His personal series of almost 200 cases of isolated coitus showed about the 
same proportions of conceptions distributed similarly in the cycle as 
those quoted above, and he concluded that there is no regular safe period 
for women. Furthennore, he emphasized that a minimum of women 
mensti-uate regularly every twenty-eight days. 

COMMENT 

There is a growing literature encompassing valuable data concerning 
the phenomenon of ovulation and its relation to the sex cycle. As yet, 
we have no practical clinical test for ovulation nor do we entirely com- 
prehend the detailed mechanism of follicle rupture and tubal entrance. 
As a matter of fact, we must admit that, although we have amassed 
much information, we possess very few facts. We are intrigued by the 
theory of a fertility-sterility rhythm in women and we look fonvard 
eagerly to the next decade of carefully collected clinical data conceniing 
its application. If nature has provided a definite safe period befoi’c the 
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twelfth day and after the ninteentli day of the regular twenty-eight-day 
cycle, it is indeed contraiy to the principle of perpetuation of the species 
to place the period of maximum sex-desire and euphoria exactly in the 
sterile phases of the sex cycle. There is a discrepancy somewhere, and it 
becomes the lash of the clinician and physiologist to Jointly weld the 
chain of facts. 

In closing, I would urge ])hysieians to collect accurate data concern- 
ing the exact menstrual cycle in their patients, and note such facts as 
time of intercourse, midmonth pain, and sex desire. The calendar method 
appears at present to be adequate for literate women. If such data would 
be assembled, tlien in a few years we would, in all likelihood, be enabled 
to answer some of the perplexing questions concerning human reproduc- 
tion. 
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Gasquet, P.; The Treatment of Pniritus Vulvae by Infiltration With Radon in 

the Pruritic Area, Kev. fran^. de gynec. et d’obst. 29: 1079, 1934. 

In many cases of pruritus vulvae, local treatment is of no avail. The subcutaneous 
injection of novocaine solution lias only a temporary effect. Radiotherapy is fol- 
lowed by certain accidents. Resection of the presacral nerve requires an operation. 
Gnsquet applied radon or the emanation of radium externally but the results were 
not entirely satisfactory. He, therefore, resorted to the subcutaneous injection of 
radon into the area of pruritus. He gives daily injections and sometimes only three 
a week of between 400 and SOO miUimieroeuries of radon. The injection is never 
painful. Tiic relief sometimes manifests itself after the first injection but more 
often after the third. The author has never liad to give more than 15 injections. 
The action of the radon is on the terminal nen-e endings from where, because of 
its .affinity for nen-e tissue, the radon ascends as high as the nen-e trunks, thereby 
producing a sedative action upon the territory inervated by these nerves. Tlie treat- 
ment is entirely innocuous as proved by the total disintegration of the radon within 
about a month after it is administered. This holds true regardless of the dose in- 
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A GLINICAIi TEST OF THE NEWLY RECOGNIZED OXYTOCIC 
PRINCIPLE OP ERGOT AND A NEW METHOD 
OP ADMINISTRATION 

Vernon L. Tuck, M.D., Sherman, Texas 

C ONSIDERABLE has been said in the recent medical literature with 
reference to a previously unrecognized oxytocic principle of ergot 
and the manner in Avhich it proves its superiority over the older prep- 
arations in initiating uterine contractions. At the time of this writing 
it seems well established that a pure crystalline substance has been 
isolated by Thompson, and Dudley and Moir^ from ergot, of definitely 
alkaloidal nature, which gives rather startlingly splendid results when 
used in various ways as an oxytocic. The results would indicate that 
the two groups working separately have been successful in isolating 
the same alkaloid. Another article* calls attention to the fact that 
the Baltimore worker no doubt was the first to appreciate the true 
alkaloidal character of the product. Thompson has given the name 
ergostetrine and the English group have utilized the term ergometrine 
for their respective alkaloids. At about the same time, in this country, 
a Chicago group, Davis, Adair et al.^ repoided the isolation of a non- 
alkaloidal fraction of ergot which they have produced in crystalline 
form, that seems to possess the same degree of activity as attributed 
to the acknowledged alkaloidal crystals of the other woi’kers. Dudley 
and jMoir* ob.ieet for obvious reasons to the name ergotocin given to 
this third product since it was applied originally to a more crude ex- 
tract rather than to the purified crystalline fonn. Regardless of the 
name of the ergot derivative, however, and the prioidty of claim, all 
three are apparently superior to any other ergot preparation previously 
used. None of these workers attempted a method of administration 
which has proved in this clinical series more adequate than any 
other in quickness of action, ease of administration and consistency 
of results, namely, by rectum. However, Jones and Barlow* believe 
that the older ergot preparations give a more satisfactory result by 
this route. 

The method of .study in this series obviously differs from the pro- 
cedure followed by the other investigators, since the object was to 
give the alkaloid a thorough clinical trial on the postpartum uterus 
and to form some ideas concerning its adequacy in controlling po.st- 
partum hemorrhage, maintaining good uterine toiie during the early 
puerperium, the consistency of its actions bj* A'arious routes of ad- 
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ministration, and tlie possibilit3' of decreasing tlie incidence of mor- 
bidit}’' bj'' shortening the duration of the so-called normal period of 
lochia rubra and bj^ hastening involution. These are in large the 
questions that interest the obstetric profession. Whereas the other 
investigator.s used the uterine bag and abdominal tambour methods 
of stud}', our method consisting of manual palpation of the fundus 
uteri and clinical observation maj’’ at a casual glance seem rather 
crude; however, it has proved quite satisfactoiy in the hands of the 
accoucheurs these many years. It can be readily understood that more 
elaborate methods cannot be followed routinely on the wards of a 
charity hospital where the obstetric turnover is so rapid.* 

The drug used in this series was furnished by Dr. M. R. Thompson, 
of the School of Pharmacy, University of Maiyland, through the 
courtesy of John Wyeth and Brother. For ly'-podermie use the alkaloid 
ergostetrine was dissolved into a 20 per cent alcoholic solution stand- 
ardized to contain 0.5 mg. ergostetrine per 1 e.c. which proved to be 
the optimum dosage for that mode of administration. However, the 
drug for oral and rectal use was a product containing 20 per cent 
alcohol (supplied as ergoklonin) standardized to contain 0.1 mg. 
ergostetrine per 1 c.c., and proved most satisfactory "by both routes 
in one drachm dosages. All of the women particiiiating in this studj'’ 
wove in the third trimester of pregnancy and the drug was used im- 
mediately after the second or third stages of labor, as will be shown 
later. In initiating the stud.v, a .series of control cases ivas run in 
wliich our old hospital routine, consisting of U.S.P. ergot after the 
second stage of labor and one ampule of pituitary solution U.S.P. 
after the third stage, was carried out, but after running' fifty alternate 
cases in this manner, the results Avere so promising Avith the neAvly 
recognized alkaloid that the control series was dropped. At no time 
in the remainder of the series Avas it necessary to supplement the new 
drug Avith any other oxytocic. Among the AAmmen delivered in the 
series there AA-ere: Primiparas 105, multiparas 227, episiotomies 61, 
forceps 2.3, versions 1, eclampsias 5, positive Kahn 12, breech 12, 
abrnptio placentae 2, tAvins 2, and stillborn babies 15. 


The selection of the most satisfactory mode of administration proved 
to be one of the most intere.sting phases of the studj”. The drug Avas 
given hy mouth in the eai'l^- cases and proved itself adequate. The 
one drachm dose, 0.4 mg. of ergostetrine, Avas diluted to 2 ounces u'ith 
water, largely to assist in its passage rapidly through the pyloric 
sphincter of the .stomach into the small bowel Avhere it is rapidly ab- 
sorbed . It is thought that absorption takes place more rapidly than 


’TliL- of cascy; wjis studiccl on the Ohstetric.al AA'arcls of the Philirielnni., 

General H^pital throuph the courtesy of the following: chiefs: Drs. John A. McGUnn 
Harry A. Duncan, and Clifford B. Lull. -ucwjnn. 
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with the other ergot alkaloids due to the smaller size of the new 
alkaloid molecule. It seems almost unnecessary to add that a stomach 
distended with food tends to slow the passage of the drug into the 
small gut, and hence delays the onset of its oxytocic action. Irregard- 
less of how the new oxytoeie drug was given at the time of delivery, 
it was given orally in the one drachm dose diluted Avith two ounces of 
Avater three times daily on the first three postpartum days, as is routine 
on most obstetric services. The hj’^podermie route Avas used in some 
of the patients delivered under general anesthesia and offers no varia- 
tion from the technic generally employed. Suffice it to say that to 
date no irritations or infections haAm resulted from its usage. 

The rectal route, however, surpassed all expectations in offering a 
method of administering this drug. In retrospect, one Avonders Avhy 
a drug so commonly used in obstetrics over such a long period of time, 
as ergot, has not been given a thorough trial by the rectal route, 
especially Avhen the anal dimple occupies such a centi'al position in 
the field of a delivery. The ease of injection, speed of reaction and 
efficac}^ of uterine contractions require that this route be considered 
more in detail. A rubber catheter, size 18-21, has proved most satis- 
factory as a means of introducing the solution into tiie rectum. The 
catheter, lubricated Avith green soap or any other similar medium, is 
advanced three to four inches from the anus into the rectum or to any 
point inside the internal sphincter. While the tube is held in place 
the one drachm dose is diluted AAuth tAVo to three drachms of Avater 
and either forced through the catheter Avith a syringe or alloAAmd to 
floAv through by gravity after using a small funnel as a reservoir. 
Care should be taken to AvithdraAv the tube sloAvly after injection, 
and it seems advantageous to haAm the tube clamped off Avith the 
fingers while pulling through the sphincter. In only one condition 
has it been necessary to insert the tube higher into the rectum and 
that is Avhen the patient is so deeply anesthetized that there is com- 
plete relaxation of the anal sphincter. In this ease, by introducing 
the catheter to about eight inches and allowing it to remain for one 
and one-half minutes after injection of the drug, folloAAmd by a sIoav 
AvithdraAval, all danger of leakage is obviated and in that time suffi- 
cient of the drug has been absorbed to give an entirely satisfactory 
oxytocic effect on the uterus. One other factor probably has been of 
definite advantage in avoiding a premature spill from the rectum. It 
has been given routinely only after expression of the placenta in order 
to avoid being expressed by massage of the fundus as is routine in 
some clinics. By obseiwing these precautions, all danger of leakage 
is avoided and the mode of administration is certainly more simple 
and efficient than any Ave have preAuously tried. 
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The type of uterine contraction resulting from the use of the new 
alkaloid is characteristically different from that given by pituitary 
solution. Rather than giving a tonic spasm to the uterine muscula- 
ture, it gives a clonic effect with very firm contractions lasting one 
and one-half to two minutes and folloived by a mild degree of relaxa- 
tion, but not sufficient to cause complete loss of tonus, as proved on 
kymographic tracings by a failure of the curve to return completely 
to the base line between contractions. Following the short interval 
of relative relaxation usually lasting about one minute, the cycle of 
contraction and relaxation is repeated over a period of several hours, 
showing a gradual decrease both in the tendency to return toward 
the base line during the periods between contractions and in the fre- 
quency of remissions or relaxations, thus leaving the uterus in a more 
or less contractile status. Irregardless of the method of administra- 
tion, the uterine reponse has been consistentlj" of this type and leaves 
no doubt in the mind of anyone palpating the fundus uteri as to the 
adequacy of contraction as well as to the absolute cessation of bleed- 
ing from the uterus. 

At the present time, altliough the work has not been completed, 184 
patients have been delivered, in whom onlj' oral administration has been 
utilized. In the large ma.iority of these the drug was given following 
the second stage of labor and at no time has there been a placenta 
retained in utero for longer than thirty minutes and in several in- 
stances the placenta was expressed into the vagina by the oxytocic 
alone. The onset of contractions was noted in these eases by the pal- 
pating fingers in three minutes as the shortest time and six minutes 
as the longest, the variation probably resulting from failure of pas- 
sage of the drug into the small bowel in the more refractbiy ones. In 
studying the U.S.P. fluid extracts of various drug houses, the shortest 
time in which any of them worked orally was twelve minutes, and 
that with a variable response. This oral route was used chiefly in 
multiparous women avIio required only analgesia for delivery. 

The hypodermic route was used in only twenty deliveries due to the 
splendid results from the rectal admmistration and our desire to give 
the latter route a thorough clinical trial. The contractions always 
resulted after hypodermic injection in from two to four and one-half 
minutes, being slightly more rapid in onset than after oral administra- 
tion, but in no way giving a better result. Most of these patients 
were under general anesthesia and the administration whether after 
the second or third stage seems to be merely a matter of the obstetri- 
cian’s preference. 

At the present time 128 patients have been delivered with the new 
ox^'tocic being used only by rectum. The results have been astonish- 
ing and the procedure is being recommended, without reservation, to 
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the attention of the profession in order that it may get a wider elini- 
eal trial. In these cases there has been a contraetile response on the 
part of the uterus in one to two and one-half minutes which differs in 
no particular from that resulting from the oral and hj'^podermic routes 
except in the speed with which it affects the utei’us. It is of interest 
to note that a Gwathmey analgesia preceding the ergostetrine has in 
no instance delayed the latter's action. This is also true of a general 
anesthesia although the loss of sphincter control makes it necessary 
to use a little more care in giving the drug by rectum; but as pointed 
out previously; attention to two or three minor details will obviate the 
danger of expulsion and of contamination of the operative field. The 
rectal administration was routinely done after the third stage of labor 
for a definite reason as previously noted. 

It can be positively stated that when the drug is given after the 
second stage of labor, there is a noticeable decrease in the amount of 
blood lost during the entire deliveiy. In addition it is important to 
note that no eases of even moderatelj’’ severe postpartum hemorrhage 
have occurred; but at one time during the study a temporaiy lack of 
the newer drug necessitated the use of U.S.P. fluid extract of ergot 
and pituitary solution for about one week, and during this interval 
three moderately severe postpartum hemorrhages were encountered, 
two of them requiring uterine packing. With the new drug there was 
also a decrease in the oozing of blood from the uterus whicli is so 
frequently found for several hours after the patient leaves the delivery 
room. Ergostetrine administered by any route proved adequate to 
stop all uterine bleeding within a few moments whether given after 
the second or third stage of labor. 

It is not the purpose of this paper to attempt to express definite 
opinions concerning the hastening of uterine involution by use of the 
new oxytocic. However, one is prone to think that there must be 
many adA^antages in its use since the lochia is almost free of a bloody 
tinge after three to four days when the alkaloid has been used in the 
early puerperium. DerBrucke® and many others are of the opinion 
that shortening the period of lochia rubra hastens involution. It is 
interesting to note the morbidity incidence in this series. Our mor- 
bidity standard is any elevation of temperature above 100° F. occur- 
ring twice in tAventy-four hours, exclusive of the first tAventy-four 
hours folloAving deliA’-eiy. The theoretical objection raised by many 
Avho have no practical experience Avith the rectal administration of 
the oxjffocic is that there is imminent danger of its causing infection 
in the genital tract. This po.ssible danger has not become apparent 
in this series, probably on account of the care A\'ith Avliich the injection 
is given Avith our technic. Be that as it may, the morbidity (accord- 
ing to our standard) in 204 patients receiA’ing the drug orally and 
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hj^podermically Avas 14 per cent. On tlie otlier liancl, in 128 x^atients 
receiving the drug rectally at delivery the morbidity was only 9 per 
cent. No maternal deaths occurred in this series. It would seem from 
these results that the rectal route when used properly offers no more 
danger of infecting the mother than the oral and hypodermic routes. 

In summarizing, 332 women, advanced to the third tiimester of 
Xiregnancy, were delivered using the newly recognized alkaloid as the 
onlj'' oxj'locic in the second and third stages of labor. The results were 
uniformly satisfactory regardless of the mode of administration. No 
bad results were encoimtered and the action of the drug indicates that 
it is far superior to any of the older known oxytocic ingredients of 
ergot. Tlie splendid response to rectal administration of the drug as 
evidenced by speed of reaction, consistency of results and ease of ad- 
ministration, makes it necessary to recommend its more widespread use 
in this manner by various obstetricians and to conclude that the rectal 
route is the optimum one so far tried. 

sincere thanks must bo tendered the resident pliysicians and obstetrical nursing- 
staff of the Philadelphia General Hospital, without whose able assistance this work 
would have been Impossible. 
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lnv('.«ti<j:ition of niatenial mortality over a period of six years showed that 
ob.stotrie factors, frequently preventable, were responsible for the liigh death rate 
in that area and not the existing economic ill condition.s. 

An intere.st in prophylaxis was stimulated by public propaganda. Antenatal care 
was incrca.'-'ed. Improvomont in the obstetric condition followed witli a reduction 
in death rate from 8.9 in 1929 to 2.99 in 1932-34 per 1,000 live births registered. 

The .standard of matoniity service directly affects the end-results. Admitting 
jKitients to a hospital early in labor and hospitalization during pregnancy and labor 
when abnormal conditions prevailed were responsible for better end-results. 

By a deliberate effort tliis community achieved a reduction in its maternal death 
rate, by a method which may he adopted with success in other centers. Tliis success 
is due to the mutual cooperation between the public health autliority and all those 
engaged in the maternity service.-J, as well as to the propaganda campaign inspired 
by the. public health department throughout the borough. 

The results were obtained by a change of spirit and method, without any altera- 
tion in the per.sonnol or any substantial increase in public expenditure.- A careful 
survey is. revom-mended to each administrative .area as routine practice. 

F. L. Adair and S. A. Pearb. 



PEIMARY CARCINOMA OP THE FALLOPIAN TUBE* 
"With Report op a Case 

Walter T. Dannreuther, M.D., New York, N. Y. 

(From the Department of Gynecology, New YorTc Fost-GroMiute Medical School and 

Hospital, Columhia University) 

D avid N. barrows^ has published a comprehensive paper on 
primary carcinoma of the fallopian tube in which he reviewed the 
literature to date, discussed the etiology, symptomatology, and surgi- 
cal treatment, and reported three cases from the Gynecological Service 
of Bellevue Hospital, admitted between the years 1911 and 1926. Call- 
ing attention to the frequency with which this neoplasm had been ob- 
served in the Gynecological Departments of the Johns Hopkins and 
Bellevue Hospitals, Barrows stated that “it begins to assume a fre- 
quency to force our considei’ation when we are dealing with adnexal 
conditions.” Kahn and Norris- subsequently brought the literature 
further up to date, collecting 270 reported cases and adding four more 
of their own. Two of these occurred in young married women eighteen 
years of age, the youngest patients on record. These authors empha- 
size the apparent increase in the incidence of the disease during the 
past decade, but attribute this to a more highly “carcinoma-minded” 
profession and the greater number of excised specimens subjected to 
microscopic examination. A vivid recollection of Barrows’ excellent 
presentation enabled me to make the correct diagnosis at operation in 
a recent case. Irregular bleeding from an apparently atrophic uterus 
and the presence of an obvious unilateral hematosalpinx, in a Avoman 
who had passed her menopause fifteen years preAuously, aroused the 
suspicion of tubal malignancy. The early diagnosis, miniature de- 
velopment of the lesion (Pig. 1), and complete extirpation of the 
pelvic organs in this patient encourage the hope that the prognosis is 
probably better than is usually the case. 

case report 

J^Irs. L. B., aged fifty-seven, consulted me on Dec. 2, 1933, complaining of con- 
tinuous vaginal bleeding for tlie previous, five weeks. Her general health had al- 
ways been good, and her only prior complaints had been constipation and leucorrhea. 
Menstruation began at fourteen, and had always been regular and painless. She 
had been delivered of throe full-term babies after hard labors and had one spon- 
taneous abortion. Tlicre was no histoiy’ of pelvic inflammation. Menstruation 
stopped abruptly at the age of forty-two. Two years later she had one typical 
menstrual period, and never bled again until just before coming under observation. 

•Read before the Xow York Ob.stetrlcal Society, March 12, 193:'). 
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Tho patient was weil noarislied but tremendously obese. Except for a blood 
pressure reading of 178/100, the general physical findings were normal. The portio 
of the cervix and vaginal fornix were fused in three places by bands of cicatricial 
tissue, but the cervix was not deeply lacerated or eroded. Tho uterine corpus was 
small, retroverted, and almost completely immobilized. The tubes on both sides 
were tliichcncd and adherent, the one on the left side being distinctly larger. The 
ovaries could not bo identified by palpation. 

Operation. — ^Dcc. 6, 1933. IVhen the uterus was curetted, the endometrial surface 
was found to be atrophic. After opening the al>domen and freeing the pelvis of 
intestines, the findings on bimanual examination were verified. The left tube was 
larger than the right, densely adherent, and released with considerable difficulty. 
It was brownish red in color, clubbed and distended, and obviously contained old 
blood. A complete hysterectomy, bilateral salpingo-oophorectoray, and appendectomy 
were done. Convalescence was uneventful until the eighth day,, when there was 



Pip. 1. — Low power photomicrograph of carcinoma originating in the left fallopian 

tube. 



sectioned left fallopian tube (riglit adnexa omitted from tlie 
nrlm-1^5 carcinoma; B, largest fragment broken off from the 

Plicae^na ”5^ Y'*? I" cy.stlikc compartments ; C, hyperplastic 

Plicae and adherent blood clot at uterine end of tlie tube. (Semidiagrammatic.) 


a dciiisccnce of the abdominal wound. This was resutured under infiltration an- 
esthesia with through and through silkworm-gut sutures, after replacing three loops 
of intestine. Secondary union was perfect, and the wound is now well healed with- 
out eridence of hernia. 

Taihologw A’ eporf.— Specimen v.ns a uterus with tubes and ovaries. The uterus 
measured od by 20 by 30 mm. and the myometrium had an average tliickness of 
10 mm. The tube on the left side was approximately SO mm. in length and bad a 
proximal diameter of 5 mm. and a disrtal diameter of 20 mm. The fimbriated end 
was occluded and (lie entire tube was distorted and made tortuous by adhesions 
wluch bound it to tlie attached ovarv% The ovary on tlus side measured 30 by 
V by 8 mm. and was markedly fibrotic. On section, the distal portion of the tube 
O n Tinmlicr Ox tlun-T^alled cvFts containing brownish grav tissue fragments 
and iiDiTJorrhagic fluid (Fig. 2). - » 
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The other tube measured 40 mm. in length and had an average diameter of 
6 mm. It was firm and cordlike, and tlie attached ovary measured 2a by 10 by 10 mm. 
and was equally firm. The fimbriated end of the tube was occluded by adliesions 
that bound it to the ovary. On section, the tube had a greatly thickened fibrous 
wall and the lumen was much narrowed. Tiie ovary was buried in dense fibrous 
tissue. 

■ Appendix was 40 mm. in length and 5 mm. in diameter. On section, the wall was 
moderately thickened. The lumen, a narrow slit, was filled with bro^vnish material. 



Pig. 3. — Drawing of the papiliai'y excrescnce, .showing coarse convoluted papillae, 
formed by many layers of deeply stained cuboidal epithelium. 



Fig. ‘1. 


Fig. 5. 


Fig. 4. — High power photomicrogi-apii, .showing anaplastic epithelium with mitotic 
figures. 

Fig. 5. — Drawing of tiie largest detached fragment, showing structure similar to 
the atypical epithelium of tiie tumor attached to the tubal wall. 


Microsco 2 >ic Exaviijiation — Sections of the uterus showed the endometrium lined 
l)y scattered epithelial cells, with an underlying layer suffused with blood and scrum 
and infiltrated with lymphccj-tcs and mononuclear cells. Tlii.s layer was continuous 
with the stroma of the endometrium, whiith was scanty and also infdtrated and 
suffused with blood. The endometrial glands were scattered and rudimcntJtry and 
were widely separated by the stroma, which wjis mildly infiltrated by lymphocytes 
in the deeper part. A few endometrial glands were dilated and were lined by one 
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or two layers of colnmnar cells wliicli sliowed some exfoliation. Tlie myometrium 
was more densely cellular than usual. The picture denoted curettage. 

Sections of the diluted left tube showed a thin wall of fibrous tissue and a 
partial content of clotted blood, some of which clung to the inner wall. At one 
point there was papillarj' thickening with tlio formation of excrescences composed 
of deeply staining cells in which there were no lumina (Fig. 3). The epithelium 
was anaplastic, the cells showed very little cytoplasm, and mitotic figures were 
numerous (Fig. 4). This is evidently a highly malignant carcinoma, originating 
from the epithelium of the tube. Tlio pieces of tissue floating in the hemorrhagic 
fluid exudate filling the dilated portion of the tube showed coarse convoluted papillae 
formed of many layers of deep-sfaining cuboidal epithelium. An occasional minute 
opening in the cell masses suggested tubule formation. The detached fragments 
showed a structure similar to the papillary excrescence arising from the dilated cystic 
tube and matched the atj-pical epithelitim of the tumor attached to the tubal wall 
(Fig. 5). The proximal portion of the tube showed hyperplastic plicae covered by 
columnar epithelium. The plicae showed much increase in their fibrous stroma, 
which was mildly infiltrated by lymphocytes and mononuclear cells. 

Sections of the other tube resembled the proximal portion of the first tube. 

Sections of the left ovarj- showed corpora albicantia and numerous sclerosed 
blood vessels, with marked edema and congestion throughout. The tissues of the 
mesosalpinx in the adherent tube and ovarj' attachment showed dilated ducts lined 
by columnar epithelium, several of which showed papillary projections of their 
lining epithelium, possibly representing remnants of Gartner’s ducts. 

Sections of the other ovary showed corpora albicantia, numerous sclerosed blood 
vc.sscls ami small cysts with epithelial lining, apparently derived from old graafian 
follicles. 

Sections of the appendix showed focal material in the lumen, and the mucosa 
was lined by an intact layer of columnar epithelium. The interglandular stroma 
W!is infiltrated by mononuclear cells and occasional eosinophiles. The lymphoid 
tissue was fairly abundant and cdomalous, and occasional vessels on the serosal 
side were surrounded by lyinphocjiic infiltration. 

Palholofjic Diagnosis . — Papillary adenoenreinoma of tlie left fallopian tube, ^vith 
associated hematosalpinx, chronic salpingitis, and perisalpingitis with adhesions. 
Chronic salpingitis and jjori.sdpingitis of the right side. Bilateral clironic oophoritis 
with inimrte retention cy.sts. Atrophy of endometrium. Chronic appendicitis. 
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MONOAMIOTIC TWINS, ONE NOEMAL, THE OTHER 
ANENCEPHALIC ; ]\HJLTIPLE TRUE KNOTS IN THE CORDS^ 

Sol Litt, M.D., and Herjian A. Strauss, M.D., Chicago, III. 
(From the Department of Obstetrics, Michael Eeese Eospital) 

M ES. G. S., a thirty-year-old para iv, entered the Michael Eeese Hospital on 
May 17, 1935, on the service of Dr. E. Gordon. The pains started and mem- 
branes ruptured early in the morning of the same day. Her three previous preg- 
nancies had been normal, as had the pueriJerium except for phlegmasia alba dolens 
and breast abscess after the third cliild. 

The present pregnancy had been normal until four days before entrance, when 
fetal movements had no longer been felt and fetal heart tones could not be obtained. 
Tlie patient would not be at term until June 22, 193.5. 

The patient entered the hospital at 11:45 a.m. with membranes presenting at the 
external os. Examination also revealed complete elfacement and dilatation of the 
cervix and a breech presentation, as well as a knotted prolapsed cord. The prolapsed 
cord was not pulsating. Because of the inability to palpate the cephalic pole of 
the fetus, the possibility of the fetal deformity was considered. There was also 
considerable difficulty in outlining the fetal ovoid because the patient was verj' 
obese. The diagnosis of intrauterine death of the fetus with possible deformity 
was made. 

At 12:05 P.M. a pulseless cord was visible at the vulva, and at 12:10 a stillborn 
aneneephalic male monster was born by the breech. Tlie cord of tliis fetus was 
entangled and knotted with a second cord, and at 12:14 a second stillborn male 
fetus was born in cephalic presentation. The placenta was expressed at 12:20 p.m., 
and was complete and intact. 

Examination of the specimen revealed a single placenta measuring 15 by 18 by 
3 cm. with one chorionic and amniotic sac. The membranes were complete and 
intact, and there was no evidence of an amniotic partition on the fetal surface of the 
placenta. Two cords inserted into the fetal surface of the placenta in an eccentric 
position, and about 2 cm. apart. Tlie cords were free for a considerable distance 
from the placenta (about 30 cm.) when they were entangled and knotted in 
multiple true knots. Prom the knotted area the cords separated again, each then 
leading to its respective fetus. One fetus was grossly normal in every respect, 
except for being approximately five weeks premature, and much macerated. The 
other fetus was a typical aneneephalic monster, the cranial vault and contents being 
entirely absent. A glistening reddish membran'’ covered the base of the skull. There 
were no evident abnormalities of the spinal column, or of the rest of the body. The 
t^vins were of appro.ximately the same size and stage of development, and there was 
no evidence of earlier death of either of them. The umbilical cord of the normal 
twin was wound once around the neck and once around the thorax (not shown in 
photograph). 

COMMENT 

This case is of interest because of the relative rarity of a gross developmental 
anomaly of one trvin, the other being normal. The literature makes but little men- 
tion of aneneephalic and normal twins, DeLeei states that the same deformity 

•rresented .'it a nieetinfr of ttie Chic.-iKO GynecoIORical .Society, May 17, 10 ?,'). 
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often occurs in both twins, but does not speak of single deformities in twin births. 
Tlie more common instances of acardiacus and fetus papjTaceus are also noted by this 
author. Dddcrlcin^ makes similar remarks on the deformities arising from “asym- 
metry” in the placental circulation. Tliese cases are, however, due to inequality in 
blood supply, the one fetus becoming parasitic upon, or compressed by, the other. 

A further point of interest is in the multiple knotting of the two cords. It is 
probable that tins knotting, together with the winding of the cord about the neck and 
body of the normal twin, was responsible for its death. Dietrichs has reported a 
case wlicrc entanglement and false knots of the cord tightened after the birth of 
the first twin, and led to the death of the second before delivery could be effected. 
It is doubtful that the ancnccphalic twin was capable of independent existence. 

This case represents an instance of monoamniotic twin pregnancy, of wliich 
Quigley^ has recently collected 109 examples from the literature. This author men- 



Fitr. I. — Monoanmiotlc twin.s. one (left) anenccplialic, the other normal. Note mul- 
Uplc knottinFr of the cords, and absence of amniotic partition between the placental 
lii.«erUon.'! of the cords. Cord of the norin.al twin was wound once about the neck and 
once about the thorax. 

tioned S iii.stauccs cf monsters among the collected case.s, but did not describe the ' 
typt\s eiicnunfcrod. 

There i.« n possible conformity of this case to the idea of Streeter, •••. that lo- 
calized deformities in the fetus are due to di.sparity in flic vitality of different 
tissues of the body. He states fliat there arc found extreme disparities where the 
ti.s.sues have an anomalous exitess of vitality and growth potency or in the other 
dinvtiou have decreased growth capacity leading to entire absence of a given portion 
of the body, there "being no evidence that even its primordium was ever present.” 
Streeter believes that these defects are involved in the constitution of the germ 
plasm. In discussing a case of anenccphalus under bis obsetwation, he concludes that 
we de.al with defective development d.ating bark to the time of formation of the 
amniotic cavity and the laying dowm of the germ disk, .md that such defect existed 
before the appranmcc of the notochord and for th.at re.ason certain parts of it 
were not involved. He feds that one must .assume that hut a small portion of the 
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anterior part of tlie germ disk was affected in such a case of anencephalus, comprising 
the cells that form the oral end of the medullary folds and sparing the primordia 
of the eyes. 

Such a view of localized developmental defects would seem to apply in this 
case, as otherwise explanation of anencephalus in one of identical twins, the other 
being structurally normal is difficult to provide. It would seem that a disparity in 
tlie vitality of certain structures in one twin could occur locally, resulting in anen- 
cephaly, whereas the other twin might not be so affected, and would go on to normal 
development. 

Acknowledgment is made to Dr. R. Gordon for permission to present this case. 
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GHORIONEPITHELIOMA FOLLOWING PULL-TERM 

PREGNANCY* 

A Case Report 

Clifford B. Lull, M.D., Philadelphia, Pa. 

(From the Department of Ohstetrice and Gynecology, Pennsylvania Hospital) 

^HOEIONEPITHELIO^IA is associated in most minds with iiydatidiform mole, 
and although the literature shows that a certain percentage does occur after full- 
tenn gestation, nevertheless, inquiry among various members of this society elicited 
the information that very few had seen chorioncpitlielioina following normal preg- 
nancy. Inquiry also among the larger clinics in the country, has failed to reveal a 
very frequent incidence. It was therefore thought advisable to report this case to 
call the attention to the fact that bleeding following pregnancy should be looked 
upon with suspicion. A search of the records of the Philadelphia Lying-In Hospital 
shows no case of chorionepithelioma following a full-term pregnancy. All cases of 
chorionepithelioma recorded followed abortions or Iiydatidiform moles. 

Iilrs. M. D., aged twenty-nine, first consulted me when she was approximately 
three months pregnant. She was a nulliparous patient who had had influenza in 
1918, tonsillectomy in 1920, and an appendectomy in 1928. There were no other 
serious illnesses or operations. Her periods had been e-stablished at the age of 
fourteen; had always been regular; normal in amount and duration. Her last period 
was Dec. 20, 1933, and her expected date of confinement, Oct. 2, 3934. This patient 
was seen with regularity during the rest of her pregnancy, and at no time had any 
disturbing symptoms more tluin the usual discomfort associated with pregnancy. Her 
blood pressure, urine, and other findings remained essentially normal. 

She Avas admitted to the Lying-In Hospital private service on Oct. 5, 1934. Her 
pains began at .5 r.M. and at the time of admis.sion, Averc aiiproximately fi\’e-minutc 
intervals, lasting from tAventy to thirty seconds. Fetal heart sounds Averc heard in 
the right loAA'cr quadrant and were of good quality. The blood pressure Avas 310/50. 


Prc.sented at a meeting of the Ob.«;tetric!il .Society of Philadelphia, May 2, 193.'). 
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Labor progressed normally and at 9 P.>f. slie Avas given vi gr. nembutal and 1/150 gr. 
of scopolamine. The scopolamine Avas repeated at 1 A.-At. Analgesia was good, and 
at 4:30 A.M., Oct. G, 1934, the licad ivas presenting at the vulva in B.O.A. position. 
Under light gas anesthesia, a median episiotomy was done and the head was lifted 
off the perineum. Duration of gas anesthesia was twenty minutes. The third stage 
was uneventful, the placenta being delivered sixteen ininntes after the baby. The 
usual eriiutin and infundin were gii’cn. The child ivas normal and was sent to 
the nursery in good condition. The patient's puerperal period was uneventful. At no 
time during her confinement^ to the hospital, which lasted eleven days, was there any 
elevation of temperature or pulse. The perineum healed immediately and the lochial 
discharge was normal on all occasions. Both mother and child were discharged in 
good condition on Oct. 17, 1934. The patient was told to report for follow-up exam- 
ination in four weeks, and her postpuerperal care was outlined before discharge. 

T)ie .subsequent eonvjilesconce was normal until ISTov. 7, Avhen the patient began 
to bleed rather freely. She was put to bed, oxytoxie drugs were administered to- 
gether with sedatives, and in two or three days the bleeding stopped. No pelvic 
examination was made at that time. The iiatient again resumed her household 
duties which were limited to caring for the child and very minor household details. 

On tlic thirteenth of Noveml)er a sudden hemorrhage occurred, which was severe. 
She. Avaa immediately hosjiitalized, and at the time of admission she was in very slight 
sliock. Intravenous injection of gluco.se together with stimulation was ordered, and 
the vagina packed temporarily. Six hours later, when the pulse and temperature 
were normal, she was taken to the operating room and under light gas anesthesia 
the vaginal packing was removed. The cavity of the uterus was explored with a 
blunt placental foveejis and a few small shreds of decidual tissue removed. Examina- 
tion under anesthesia showed involution of the uterus to be, normal, and no adnexal 
masses. The uterus was packed, together with the vagina, and the patient returned 
to her room in good condition. The blood count the following day showed G4 per cent 
hcmoglohin and 3,000,000 red cells. The packing Avas removed at the end of thirty- 
six liour.x. There was no further bleeding and on November 22, she Avas discharged 
in good eondition. 

While in the hospital her secondary anemia Avns actively treated. She remained 
in hed from the lime of lier discharge and Avas not seen until Novcnd)er 29, one Aveek 
later. At that time her pulse Ava.s running between 90 and 100, and her temperature 
was normal. But during tlie entire Aveek at home there had been a slight bright red 
bloody discht\rge. As this seemed to be rather unusual, she Avas again admitted to 
the hospital, and exam.ined under nitrous oxide iwcsthc.iin (this patient was verv 
difiicult to examine Avitbout an anc.sthotic). During the course of the examination 
there was a spurt of bright rod blood from the uterus, so that the uterus Avas agiiin 
packed to control tlie bleeding. The exammation revealed no pathology that was 
palpable in the pelvis and the uterus was avcU involuted. Chnrionopithdioiua Avas 
.disported and a Friedman te.rt taken at this time was shoAvn to be positive in dilu- 
tions of 1 to 20. 

The quite tA-pical elevation of temperature occuired the following day and im- 
mediate operation was postponed Avliile the patient was given transfusions' and other 
.‘•upporfive treattnenf. There was no further hemorrhage Avhen the packing aa-us 
removcAb ^ 


IjA-e day.« later, in sqAite of an eloA-rition of temperature and pulse, under light 
nitrous oxide and ether anesthesia, the abdomen Avas opened. The uterus Avas small 
and firm. Over the right hr.rn there wis :i slight adliesion hetAveen the omentmn 
and the jH-ntoneal CAAvering cAf the uterus. Upon lifting the omentum up. a small area 
about one-foutth inch in diameter was found with a bluish discoloration and* tim 
reritemml covering of the uterus almost perforated. Panhystorcctomy Av.as done as 
rapidly ns possible and the patient left the operating room in good condition. Tosl 
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operative convalescence until December 23, Avas more or less uneventful. The tem- 
perature receded and the pulse came down to about 90. The wound healed by primary 
union, and there was no unusual abdominal symptoms. 

On December 30, sixteen days after operation, the temperature was normal and 
the pulse 96. On December 31 the patient began to cough and had definite pulmonary' 
signs. X-ray of the chest on Jan. 3, 1935, by Dr. Paul Bishop, showed a great deal 
of mottled infiltration throughout botli lungs, but more extensive on the right side 
and especially marked at the right base. His opinion was that this Avas a metastatic 
lesion. Eeexamination on Januarj' 8 shoAved a distinct increase in amount of lung 
infiltration. Dr. Bishop’s opinion was that the major portion of the pulmonary 
lesions was metastatic in origin. Patient’s condition became gradually Avorse and 
by January 11, had definite signs of metastasis to the brain. 

Death occurred on Jan. 13, 1935. Autopsy aa'us not permitted. 

Pathologic examination by Dr. John Bauer showed the uterus to be normal ex- 
cept in the region just anterior to tlie jight liorn AA'herc the surface Avas of a dark 
reddish blue color and the tissue definitely fatty. Here also there were two 
hemispherical nodules projecting above the surface of the organ. One of these 
•nodules, the smaller, was 8 mm. in height and measured 12 mm. in diameter. The 
top Avas very soft and brown as though neci-otic. Tiiere Avas also a firm pinkish 
nodule 4 mm. in lieiglit and diameter projecting from the upper surface of the right 
tube just proximal to its fimbriated end. The mucosa of the cervix and of the loAver 
third of the uterus Avas noimal in appearance. ^Microscopic examination showed a 
typical chorionepithelioma. 

1731 Pine Street 


SPONTANEOUS EVOLUTION OP A TRANSVERSE 
PRESENTATION* 

WiLLiAji G. Fraser, M.D., Brooklyn, N. Y. 

(From the Department of Obstetrics, Nonvegian Hospital) 

' I 'EANSYEESE presentations are of occasional occurrence, the statistics shoAving 
■I that in about one case in 200, the shoulder presents. Transverse presentations 
Avhich correct themselves spontaneously are of exceedingly rare occurrence, this 
happening about once in 5,000 cases. 

The case to be presented is of particular interest in that the baby weighed 3,202 
gm., this Aveight being exceeded in the ca.scs in the literature, by that of Busch 
3,500 gm., and that of Herrgott 3,300 gm. ^Moreover, the entire mechanism Avas 
completed in forty minutes. 

Mrs. D., forty-tAA'o years old, a Avhite female, para A-iii, Avas admitted to the 
NorAvegian Hospital at 2 :00 A.M., Sept. S, 19-33, in labor. Her prcA-ious prcgnancic.s, 
with the exception of the last, had all tenninated spontaneously and each pucrpcriuin 
Avas afebrile. The one abnormality AA-as a placenta previa lateralis, treated by rupture 
of the membranes and subsequent spontaneous deliA-ery. 

The patient’s antecedent histoiy AA'as es.sentinlly negative and liad no bearing on the 
case. Last menstrual period Nov. 17, 19.32. Calculated term, Aug. 24, 1933. 

She had had no prenatal care, but uiion the onset of labor, at 9:00 P.Jt., called her 
local doctor Avho examined her vaginally, ruptured the mendmancs artificially, and then 
with obvious e.vcitement, told her that something Avas Avrong, and suggested hospital- 


Presented at a meeting of the Brookbrn Gynecological Society, April 1925. 
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ization. An ambulance was called, and the examination by the ambulance surgeon 
at that time showed the patient in active labor, a transverse presentation, fetal 
heart sounds absent, and by rectal examination, the presence of a hand prolapsed 
through a cervix 4 to 5 cm, dilated. 

Upon admission to the hospital, the routine physical examination revealed no gross 
abnormalities in the cardiovascular, respiratory, or nervous systems. Abdominal 
palpation showed strong abdominal musculature, absence of either fetal pole in the 
fundu.s, a head lying in the right iliac fossa, the breech lying in the left iliac fossa, 
and the fetal back directed anteriorly. 

Tlio pelvic measurements were normal. 

A vaginsil examination revealed a prolapsed left Imnd through the cervix, wliich by 
this time was almost fully dilated. A loop of the umbilical cord was also prolapsed. 
This was not pulsating. 

A diagnosis of right acromio dorsal, anterior position, witli prolapsed left hand 
and cord and dead baby was made. A podalic version was suggested. 

However, the uterine contractions then increased both in intensity and frequency, 
and the patient in spite of being cautioned, began to bring her voluntary muscles 
into play. The result was that after a few contriictions, the prolapsed left hand 
appeared at the vulva and with eacli succeeding eontracton, more and more of the 
arm became visible, until the left shoulder slipped into view from beneath the 
sjunphysis. Then, still under the influence of the strong uterine contractions, the 
child began to rotate upon its vertical axi.s, the head moving from the right iliac 
fossa anteriorly until it came to rest overriding the .symphysis pubis, and the breech 
moving posteriorly until it came to lie in the region of the i)romontory. 

'With the angle between the shoulder and the neck (wliieh by this time had 
become considerably elongated) remaining the fixed point, the uterine contractions 
produced an extreme lateral flexion of the trunk, with the concavity directed toward 
the tlircction of the prolapsed arm. With descent into the pelvis being forced 
by thp strong uterine contractions, there resulted, with a movement similar to exten- 
.sion in an occiput anterior pre.conl ation, fir.st the left lateral aspect of the thorax 
follo\|C(l by the left lateral aspect of the ubdomon, and finally the left buttocks pro- 
truded from the vulva. 

A second rotation now took place, the body rotating anteriorly through 90 degrees, 
so that both buttocks presented at the vulva. 

The next contraction produced the delivery of the breech. An examination to 
determine the cause of delay following this rcvoulcd that the right arm liad become 
extended over the head. This was swept down over the face, and with the use of 
the Maurieeau maneuver, aided by sujirapubic prc.«sure, the head was dcli%-ered. 

Tlicro were no lacerations. Tlie placenta separated spout aneon.sly ten minutes later 
and was expressed by a modified Crede. Tlic blood loss was 300 c.c. 

The entire mechanism, from full dilatation to the delivery of the placenta, oc- 
cupied only forty minutes. Tiic baby tvas stillborn. It weighed 3,202 gm. There 
was nothing corre.spondir.g to a caput succcdancHm on tlie shoulder that wa.s pro- 
lapsed. The neck was elongated, and (he head inclined toward the right shoulder. 
The upper part of the chest showed numerous ecchymoses. Autopsy of the baby was 
refused. 

The puerpcriiim was uneventful, and the patient was discharged on the tenth 
day after an uneventful uncomplicated convalescence. 
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BRENNEE TUMOR OP THE OVARY* 


Philip Haisiblin Sjiith. M.D., F.A.C.)S., Evanston, III. 

(From the Department of Obstetrics and Gynecology, Evanston Hospital) 

"^HE patient, a widow, aged fortj'-five, was first seen in February, 1935, at which 
time she gave the following history: One pregnancy carried to term and delivered 
normally fourteen years ago. Alenses began at thirteen and liave been regular every 
twenty-eight days until three months ago when they began a week early and with 
a considerable increase in flow. The two subsequent periods were likewi.se excessive 
in amount. She has had no operations and denies disease other than measles and 
influenza. 



Fig. 1. — Showing coarse interlacing bundles of fibrous connective tissue and two nesLs 
of epithelial ceil masses witli their cystlike cavities containing "foam cells.” 

She jiresented herself at this time because of this increase in menstrual flow and 
what she described as a tight feeling in tlie pelvis. 

Examination revealed a moderately relaxed vagina. Tlie cervix was normal. Tlie 
uterus was anteflexed, very irregular, mobile, and three or four times normal size. 
The right ovary seemed some larger than normal. The left adnexa were negative. 

Tlie Wasscrmann and Kahn tests were negative. 

The urine was normal. The blood count showed -l.H red blood cells, 8,500 white 
blood cells, and hemoglobin was 05 .Sahli units. 

Operation . — Axiril 3, 1935. Median laparotomy. The uterus was foun/1 to be four 
times normal size and contained numerous sub.serous fibroids. The right ovary was 
three times normal size and contained a mass resembling a fibroma. Gallbladder 
and appendix were normal. 

‘Pre.^entod at a meeting of tlio Cliicago Gynecological .Society, JIny 17, 193.7. 
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Subtotal hysterectomy with removal of the right adnexa was done. 

The postoperath'c course was uneventful and the patient was discharged on tlio 
fourteenth postoperative day. 

Pathologic Eraminaiion {microscopic ). — Sections of the ovarion tumor show a 
structure which is predominately fibrous but which contains numerous thick cords and 
nests of large, polyhedral, epithelial cells. These cells arc pale with distinct cell 
outline and almost clear cytoplasm. Their nuclei arc oval, pale, contain small, dark 
nucleolus and a few fine granules of chromatin and occupj’ about two-thirds of the 
cell. Few mitotic figures arc seen and the cells arc remarkably uniform in size and 
staining reaction. A few of these cell masses contain one or more minute, cyst- 
like cavities, incompletely filled (shrinkage) with lipoid-laden ''foam cells’' and 
granular detritus. Tliese cavities arc apparently formed by fatty degeneration 
of centrally loesited epithelial cells since evidence of such degeneration is seen in 
other cells bordering on the "cysts.” No true alveolar structures arc seen in any 
part. 

The stroma which constitutes over nine-tenths of the tumor consists of coarse 
anastomosing and interlacing bundles of fibrous connective tissue. A section through 
the ampulla of the tube shows two small compact masses of epithelial cells, similar 
in every respect to those of the ovarian tumor, which are embedded pist beneath the 
peritoneum on the anteligamentous surface. 

Diagnosis . — Encapsulated "follicular ooiihoroma” (Brenner) of the ovary. Mi- 
nute "oophoroma” nodules on the surface of the fallopian tube. A denomyomatosis 
of the uterus. Premenstrual hyperplasia of fundic endometrium. 

030 Ciiuncii Stkf.et 


King, Arthur G,: The Friedman Babbit Ovulation Test in Differential Obstetric 

Diagnosis, .T. Lab. & Clin. IMcd. 19: 10.33, 1934. 

The author has collected 4,510 cases of Fricdnmn tests frojn the literature to 
March, 1933, and has added SO cases of his own. Tho gross error is 3.9 per cent. 
The false negative findings he divides into three classe.s: S2 due to limitations of 
the test, 13 to technical flaws, and 54 cannot be explained. The latter group with 
20 false positive findings makes an error of 1.8 per cent. There wore 48 cases in 
class three in the author 's own scries where early tests were negative while later tests 
were correctly positive. In 7 cases reported, the test was negative until the fourth 
to the sixth month. Therefore, a negative reading does not rule out early pregnancy. 

In ectopic pregnancy a positive reading indicates that live chorionic tissue has 
been in existence within the last seventy-two hours; a negative test means little. 
Of 57 ectojiics reported only 41 gave positive rcactioms and the author adds 2 in his 
own series. In hydatid mole and chorionepithclioma, perfect satisfaction is given in 
all reports. Carcinoma of the uterus occasionally gives a positive Aschheim-Zondek 
test although usually u negative Friedman tc-st. One case in the scries was negative 
and another positive (acanthoma). In obese patients, for the differential diagnosis 
Ix'tween fibroids, ovarian cyst, and jircgnaney, tho test was very helpful. There were 
13 such cases all correctly positive or negative, as proved subsequently. Tlic author 
concludes that the test is a valuable aid in diagnosis provided its limitations are 
ri'cngnited. A positive test indicates usually, but not always, tho presence of live 
chorionic tissue. It may not become positive until pregnancy is well advanced, and 
if positive may not necessarily mean that the fetus is alive. Tlie test should assist but 
not siqiphait the usual diagnostic, twlmic. 


W. B. SruntK. 



Society Transactions 


AMERICAN GYNECOLOGICAL SOCIETY 

SIXTIETH ANNUAL MEETING 
Hot Springs, Fa., Mag 27, 2S, 29, 1935 

The following papers Avere read and are published in the Journal, 
except as noted. Abstracts of the discussions are presented and the 
complete proceedings Avill appear in the current volume of the So- 
ciety’s Transactions. The Pre.sident, Dr. Brooke M. Anspach, of 
Philadelphia, Pa., Avas in the chair. 

1. Further Studies on the Mechanism of Labor by Means of the 
Roentgen Ray. Drs. William E. CaldAvell, II. C. Moloy, and D. An- 
thonj' D’Esopo, Ncav York City. (For original ailicle, see December 
issue.) 

2. Clinical and Eacteriologic Observations in Trichomonas Vaginitis. 
Drs. EdAvard Allen, Lloyd B. Jensen, and I. H. Wood, Chicago, 111. 
(By invitation.) (For original ai’ticle, see page 565, October issue.) 

DISCUSSION 

DK. GAEL HENRY DAVIS, Milaa^yukee, Wis. — T lic typical vagiiiiti.s may be the 
result of a symbiosis since \vc consistently find both trichomonas and some type 
of streptococcus. 

If Ave folloAA- up the obstinate cases, as Dr. Allen has done, avc are going to find 
that a high percentage of these constantly' recurring cases must be ascribed to the 
male prostate as a possible source of reinfection. 

Unless AA-e get at the original source we A\-ill not clear up the infection in some 
patients regardless of the type of local treatment. I believe that local treatment 
should be kept up almost daily for the first Aveek or tAvo, and then be tapered off 
gradually-. Some type of home treatment is necessary. There are a number of nOAV 
preparations AA’hich liaA-e some advantages over the earlier forms of treatment. 

DR. NORMAN F. MILLER, Ann Akbok, Mich. — Our experience AA-ith this type 
of vaginitis coincides Avith that of Dr. Allen. Jlost of the patients respond to some 
form of local therapy. tVe have not, hoAvevor, noticed any severe urinary symptoms 
except in the presence of an active vaginitis. Neither liave Ave noticed any disturb- 
ance in menstniation Avliich Are felt could be attributed to trichomonas infestation. 

The specificity of the flagellates in trichomonas vaginitis has often been ques- 
tioned. The possibility of symbiosis has been mentioned frequently-. Bacterial asso- 
ciation to the e.xtent of true symbiosis is not uncommon. It is knoAvn for example 
that anerobic microorganisms arc able to IIa'c in the presence of air if they are per- 
mitted to groAV in association Avith aerobic microorganisms (tetanus bacilli Avhen 
groAvn AA'ith diphtheria bacilli). AVliether the disease under consideration is an example 
of a true symbiosis betAveen flagellates and streptococci remains to be seen. AVliile 
this Avork strongly suggo.sfs such relationship, caution is ncce.ssary for nonsymbiotic 
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associution'of organisms is common. Furthermore, the normal vagina may harbor 
streptococci of various strains including the viridans. 

Tlie i^rcsoncc of triclioinonas in the male urinary tract occasionally has been 
noted. One patient seen in the genitourinary service in our o^^•n hospital had a severe 
pyelitis api)arently due to trichomomis. Unfortunately no cultures rvere made, but 
in the light of the work just reported, it is possible that streptococci were present 
as the fundamental cause of the kidney infeetioji. Isolation from the male urinary 
tract of streptococci similar to those associated with the flagellates in trichomonas 
vaginiti.s strongly adds to the evidence of a true symbiosis. 

The occurrence of cellulitis in several of the.«e jiatienls is extremely interesting. 
It seems logical tliut this should be due to the associated streptococci, but I wonder 
why it does not happen more frequently. Alany of my most severe cases have been 
in pregnant women. If further study convinces Dr. Allen and his colleagues that 
the Streptococcus viridans is a necessary factor in trichomonas vaginitis, the potential 
seriousness of this condition as a complication of pregnancy is at once apparent. 

DK. JOSEPH B. DeLEE, Chicago, Iee. — I would like to emphasize the necessity 
of building up the general system of the patient in trying to cure trichomonas. 
I cured three patients permanently by giving thyroid. The basal metabolism wa.s 
found to be very low and within three weeks there was a marked change. That was 
five years ago, and they have remained cured. 

The study of the husband in the.se cases is important when one considers the in- 
timate relations present. 

Dll. GEOllGE GELIdlOllX, St. Louis, Mo. — It seems to me that clinical observa- 
tions do not bear out the as.sumjition that it is a streptococcus rather than the 
trichomonas which causes the condition under discussion. That assumption which 
has been made repeatedly in the ])ast was based upon a statement accredited to 
Donnd, of Franco, the discoverer of the trichomonas. In his original communica- 
tion published in iSilG, it will be noted that he did not find these trichomonads in 
the normal vagina as harmless parasites but only in purulent discharge. It would 
therefore appear that the trichomonas is the primary cause of the irritation, and that 
this irritation activates the ubiquitous streptococcus in the vagifla and then gives 
rise to the complications mentioned by the speaker. 

Another jiroof that this vaginitis is duo to trichomonas is the result of treat- 
ment. The therapy initiated by Hoehne, of Germany, some twenty years ago has, 
with minor changes, been used until recently. It consisteil in washing, and some- 
times even scrubbing, the vagina with soap and water and then flooding it with a 
bichloride sohition. This old method is extremely unreliable and in many instances 
has to be continued for months. The reason for this is clear. Were the strepto- 
coccus the causative agent, one or a few bichloride applications would kill or weaken 
the bacteria. The trichomonads, on the other hand, arc not afTected. Only when I 
introduced an entirely new principle into the therajiy by insufflating an amebacidal 
specific into the vagina, an .•iisenical which affected only the t richomonad.s but not 
cocci, were the results changed. In very favorable cases the discharge would disap- 
pear overnight, and in the Inrge majority of instunce.« only three or four trc.atmcnts 
wore required to produce cure. 

The prevention of trichomonas vaginitis i.s also pertinent to the subject. It has 
been claimed that thc.ee anieha.s came from the rectum, although there were some 
questions raised because the rectal and vaginal trichomonads were supposed to diflcr 
in the number of llagolla. I am not competent to say whether this distinction is true 
nor am I prcpart^l to say whether prophylactic oral administration or rectal enemas 
containing stovarsol have any protective value; but in at least one case of frequent 
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recurrences I could determine definitely that each return of the trichomonas vaginitis 
followed an intestinal upset and attack of diarrhea. 

DR. PEED L. ADAIR, Chicago, III. — The few remarks I have to make are 
based on the work of Dr. Hesseltine at the Chicago Lying-In Hospital, who has 
been interested in infections of the lower genital tract for some time past. There arc 
several etiologic factors wliich ai)pear to be of great importance. First, it must be 
recognized, I think, that tlie trichomonas are not found in association with normal 
vaginal flora, that there are other associated bacteria. These associations are prac- 
tically constant and tliis is emphasized by the fact that so far it has been apparently 
impossible to culture the trichomonas isolated from other bacterial forms. Perhaps 
this is explained by the supposition that other forms of bacteria are needed, so that 
apparently bacteria other than the normal bacteria of the vagina are necessary 
for the development of the trichomonas. Furthermore, the hydrogen ion concentra- 
tion is altered in this type of infection. The liistology also becomes important; 
apparently from the more or less mechanical alteration and the breaking down 
of the normal epithelium, with alteration in the cells themselves, the invasion 
of infective agents is rendered possible. By removing small pieces of vaginal 
tissue with a punch we find that there is a loss of epithelium. We find definite 
inflammatory reactions in the subepithelial or submucous layers. In association with 
this we have not been able to demonstrate the trichomonas in the tissue but have 
been able to demonstrate bacteria, indicating that the bacteria themselves are in- 
vasive rather than the trichomonas. Third, by the alteration in the tissue chemi-stry 
itself, apparently in die lowering of the glycogen. 

Treatment has been based upon the supposition that one could destroy these 
organisms by antiseptics, also by the use of coagulants, which would tend to in- 
crease the surface resistance; also by changes in the hydrogen ion concentration 
of the vaginal secretion; also by filtrates and other means of increasing general 
or specific immunity. 

In the treatment we have tried innumerable things. Control methods were used, 
and it was found that apparently sodium bicarbonate by altering the pH of vaginal 
secretion seemed to work equally well as the stovarsol, so it was concluded that the 
latter was not necessary. 

Stimulation of the growth of the normal vaginal bacillus is important in checking 
these infections, and this can be done by increasing the carbohydrate content of any 
agent which is applied to the vagina. Tna.smuch as these infections are common 
and no form of yeast ferments lactose, it has been selected as an agent which favors 
the growth of the vaginal bacillus which tends to increase the sugar content of the 
vaginal epithelium and also tends to restore a normal j)!! in the vagina. By com- 
bining citric acid with lactose 5 per cent and 95 per cent respectively, favorable re- 
sults have been obtained. 

DE. JAMIES E. GOODALL, Montreal, Canada. — There can be little doubt that 
behind every case of trichomonas vaginitis, there is an individual susceptibility, as 
in all other infections. 

In many instances of this disease, local treatment, however prolonged, may not 
produce a cure, until some elevation of the general tone of the body is brought 
about by appropriate remedies. In one instance, largo doses of iron, in others, sun 
treatment, proved efilcient when combined with topical care. 

In my experience, there have been recurrences due to proslatic trichomoniasis in 
the husband. But that this is not a common source of infection is proved by the 
frequency of the disease in young virgins. That contact is a fruitful cause of 
spread is shown by the incidence of the same disease in two or three members of 
the same family, chiefly children. 
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1 liave filuilietl tlio variations anil finil certain jiiorpliologic GifCerences as sliown in 
Fig. J- shows tlic type of trichomonad usually found in the ordinary case of 
vaginitis. 7>, siiow.s the rarer tyjje, wliich I have called the ''windmill”; the flagellae 
which are grouped at one end spin very rapidly. The “angler,” is a much rarer 
form, foimd only twice in over 300 cases. The organism operates this flagellum 
rhythmically, and as perfectly as an angler casts his “fly.” The movement is never 
fiist, hut almost deliberate. It slows 2 >crceptibly on cooling. The end of the 
flagellum is armed with a nob. ’SVhether this is a sucker or not, cannot be detected. 
The “spin-wheel,” having all its flagellae beating in one direction, spins about 
rapidly thereby causing currents to approximate food. The “seal” is the most 
interesting of them all. Its larger base is more or less fixed to the substance on 
which it re.sts, but its upper half is as mobile as the head of a seal, and closely 
resembles the latter in all its movements. Whether these forms are conditioned 
by soil and food is at present impo.ssible to determine. But whatever the cause, 
mi.ved type.s are not found in the same clinical case. Though the organisms may 
vary much in size in the same case, they arc true to type. This rather leads one to 
believe that at least the types described arc generic rather than developmental. The 
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corpore.'d properties of the ilifTerenf types of triciiomonad seem fairly uniform, but 
the ditTerences are chiefly in the distribution of the flagella, whose functions seem 
to be both .'uUo- HJid circumferential locomotion for procuring sustenance. 


1)]?. ATiLKN (clositig). — I am very much interested in the discussion of the types 
of iriehomnnas that I)r, Uoodall has shown. I wonder if these various forms of 
Jricliomi.iias are not similar to the eluinge in form of the .strejitococci? When 
tho.«e organisms are cultured they nssume a great many diverse forms and I wonder 
if this change in type or structure of the trichomonas may not be due to changes 
in the habitat ? 

T!ie report of Br. Adair that there were organisms in the subvnginal ti.ssuo i.s verv 
iJiteresting. espivially in association with the bladder symptoms. Recently we have 
In'cn cy^ti.scoping these patients and quite a number of these women, even without 
urinary symptoms, have n condition that resembles inflammation in the trigone. We 
have rdso noticed in s.--ver;il, little petoidiial hmuorrhages scattered over the flufTv 
edematous bladder mucosa. 

Beplying to Dr. nclUmrn. I did not mean to .<^ay that these org.anisms .arc the catisc 
of the cnr.diticn. I just wantcl to report their assmuation with trichomonas. ' 
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4. The Treatment of Dysmenorrhea by Presacral Sympathectomy. 
Dr. Floyd B. Keene, Philadelphia, Pa. (For original article, see page 
534, October issue.) • 

DLSCUSSION 

DE. OTTO H. SCHWAEZ, St. Louis, Mo. — I believe it important to call atten- 
tion to one phase of dysmenorrhea 'which should be considered before such an opera- 
tion as presacral sympathectomy is performed. 

It is known that essential dysmenorrhea in a considerable percentage of cases is 
due to allergj'. In 1931, D. E. Smith, my associate, reported 12 cases: 8 of the 
patients were cured completely liy withdrawal of the food to which these patients 
were sensitive. There were 4 xiartial cures. Since that time Smith has had 10 more 
patients who are entirely free of symptoms since the allergic factor has been with- 
drawn. In 5 other cases there was definite improvement, and there were also 5 
failures. With these figures in mind, I think it is very important to rule out allergy 
before any radical operative procedure is carried out. 

DE. CHAELES A. BEHNEY, PiiiLADELPniA, Pa. — About four years ago I began 
to perform this operation for patients with intense pain from carcinoma of the 
cervix. About three years ago we started to do some sympathectomies for dysmenor- 
rhea and since that time have operated upon eleven patients, with four failures in 
securing complete relief. Sometimes we learn more from our failures than from our 
successes, and I feel that in these instances complete relief would not have been 
expected had they been thoroughly studied from urologic and orthopedic stand- 
points. This operation is indicated only in the type of dysmenorrhea that has been 
studied from every standpoint and cannot be cured by more conservative measures. 
There are patients who have pelvic pain due to lesions of the pelvic sjunpathetic 
nerves and who can be relieved only by excision of these structures. 

The longest permanent relief which we have secured has been for three years. 

DE. EMIL NOVAK, Baltimore, Md. — W hile I have performed this operation in 
only a few cases, it impresses me as a valuable addition to our armamentarium in 
the treatment of cases of very severe primary dysmenorrhea in which other measures 
have been unsuccessful. 

The psycliic factor is such an ever present one in the evaluation of treatment in 
cases of dysmenorrhea that one cannot set it aside in appraising the results of pre- 
sacral sympathectomy. However, when one stops to think that this procedure is 
apparently capable of relieving the very genuine and very severe pain of advanced 
malignancy, there would seem little justification for skepticism as to its possibilities 
in dysmenorrhea. One would think that the operation would be hailed u-ith delight, 
offering as it does a logical and yet not too radical means of treating the occasional 
severe and intractable case where constitutional, psychotherapeutic and other measures 
have been without avail. 

Teelinically the operation may be looked upon as a rather simple procedure, and 
when properly done, apparently producing no harmful effects. Where unusually 
severe dysmenorrhea is the chief symptom of otherwise unimportant peh’ic ab- 
normalities, sueh as displacements, so that there is some doubt as to whether correc- 
tion of the latter will relieve the severe pain, presacral sympathectomy may well be 
combined with other operative mcasure.s, such as suspension, which may be indicated. 


5 . A Study of a New and Potent Ergot Derivative. Dre. Fred L. 
Adair, M. Edward Davis, j\I. S. Kliarasch, and Romeo R. Legault, 
Chicago, 111. (For original article, .see page 466, October issue.) 
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DISCUSSION 

DB. M. PIERCE RUCKER, Richmond, Va— In 1921, Dr. Haskell and I be- 
came very much interested in the action of pituitrin, and one method of approach 
was to compare it with the action of ergot. ^Ye tried three different preparations, 
the fluid extracts ami two so-called purified preparations. We tried them on isolated 
stri])S of uteri and also tipon uteri intact in dogs and cats, and in two instances I 
tried it .antepartum with a bag in tlie uterus, also in a number of cases after the 
third stage of labor using the external method of Rubsamen. Our results so far as 
ergot was concerned were extremely disappointing. In the first xdace we could not 
standardize preparations of ergot, and it was necessary to use, in order to get any 
effect on the animal’s uterus, ns much as twenty times the amount of ergot as of 
})ituitrin, and in some cases as much as thirty-two times the amount of pituitrin. 
Tlie effect on the human being was even more variable. In the antepartum cases I 
could get no appreciable effect, iilthough there were only two. In some cases im- 
mediately postiiartum wc could get some demonstrable results with as much as one 
or two drams of fluid extract of ergot, but it was not as successful as pituitrin. 

With regard to the method used by Dr. Adair, Koff several years ago stated that 
he thought that the immediate use of a bag postpartum was a dangerous thing ; in a 
X)revious communication I think Dr. Adair used the bag immediately after the third 
stage of labor. In the present paper I believe ho has recommended it after the 
fifth or sixth day. 1 am wondering if he found any bad effects from this method 
when used immediately after delivery? 

This work is most important both as to the method used and because Dr. Adair 
has given us a voiy reliable and constant ergot preparation. I have not yet been 
able to test it out with laboratory methods but clinically it seems to work very well 
indeed. I have used it immediately after delivery of the placenta. The uterus 
becomes extremely firm and slays so for several hours after delivery. It gets rid 
apparently of that secondary oozing that one often finds after putting the patient 
to bed after having given her a dose of pituitrin. 

DR. ADAIR (closing). — Naturally there are many things in the paper which I 
did not have time to prc.sent today. Wc have used this method during labor, and 
we do use it immediately after the first stage, but for the most part our studies 
have been on the sixth to the eighth day postpartum uterus, and I might say that 
our cases have been selected witli extreme care. Wc have used ouly multiparous 
women where there has heen no morbidity. In over 200 cases there were no com- 
Xdications which one might apprehend. Wc did not inject this ^vithout some appre- 
hension and have maintained, as I say, a verj- careful selection of the cases, witli 
.‘•crupulous technic. 

Our conclusions are that wc have isolated in crystalline form the active principle 
of ergot which is responsible for most, if not all, of the desirable oxytocic effect of 
ergot. Wc have designated this substance as crgotocin. 11 is potent in minimal 
doses by various methods of administration. It does not deteriorate readily and is 
constant in it.s action. It is relatively free from untoward or undesir.able effects. 
Its margin of safety is very great, ns the degree of toxicity is voty low. It has 
no apparent detrimental effects upon rc.spiration, pulse, blood pressure, or urinary 
output. This cmplmsizes the value of its use in cases having evidence of cardio- 
v!isc,ul.ar-rcn:il diseases or toxemias whore oxytocic action is required. We are not 
:«.Uwafing it.s use during the third stage of labor, but believe it may be used during 
this stage ns s.afely .and more cff.'cfivcly than ajiy otlier known oxytocic drug. It is 
extremely valuable in .stimulating uterine contraction in tbc immediate and remote 
pestabertal tiud imsipartum periods. Its prompt effect in producing tetanv and 
c<mtrartion of the uterus, and its prolonged action, make it of special value in the 
management of postpartum hemorrhage. With the isolation of ergolocin. the ago- 
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old problem concerning the oxytocic principle in ergot apparently has been brought 
to a close. We now have the desirable, potent, oxytocic activity in ergot isolated 
in a crystalline material, stable and nontoxic. Ergotocin can be used safely when- 
ever an oxytocic therapy is indicated. 

6. Hypothyroidism as a Problem in Women. Dr. Carl Henry Davis, 
Milwaukee, Wis. (For original article, see page 570, October issue.) 

DISCUSSION 

DE. L. A. CALKINS, Kansas City, Mo. — From our very limited experience of 
126 cases it would seem that thyroid dysfunction is less frequent in Kansas City 
than in Milwaukee. Dr. Davis lias very properly pointed out the necessity for tlie 
greatest of care in making the test as the results are materially affected by conges- 
tion of the breasts, mild uterine contractions, and other very minor disturbances. 
It is, therefore, not safe to depend upon the results as reported by the average 
laboratory technician. 

In 126 cases we found 10 per cent above the normal range, 63 per cent within 
the normal range, and 26 per cent below the normal range. This latter group were 
all postpartum cases. None of the 126 received any treatment. 

From this very limited experience we have two impressions with respect to the 
problem in the Kansas City area; First, that mild degrees of thyroid dysfunction 
may be contributory to certain of the variations commonly noted in labor and the 
puerperium; second, that the problem of thyroid dysfunction in the puerperal state 
is deserving of further investigation. 

DE. J. C. LITZENBEEG, I^Iinneapolis, Minn. — I have been attracted to this 
disturbance in women from three standpoints: first, the standpoint of sterility and 
habitual abortions; second, the standpoint of various disturbances of menstruation; 
and third, the “general run down condition, as the patient usually calls it. 

In 1926, I wrote on the subject of the relation of sterility to hypothyroidism and 
found in some seventy cases that 50 per cent of all sterile women had a low basal 
metabolism and by treatment with thyroid extract one-third of those women became 
pregnant. It should be remembered that we are in the goiter area the same as 
Milwaukee, and wlicther tliese things apply in the nongoiter areas I do not know. 
Of the unmarried women with low basal metabolic rate 40 per cent had disturbed 
menstruation. 

In 1929, Dr. Carey cooperated with me in studying these cases from a medical 
standpoint, and we found in that series that 57 per cent of all women seeking help 
from sterility had ti low basal metabolic rate and 37 per cent became pregnant 
after treatment with thyroid. Forty per cent in the first group had disturbed 
menstruation, and in this group 36 had a low basal metabolic rate; and 45 per cent 
as compared to 50 per cent in the previous group were sterile. Dr. Carey studied 
this subject from the standpoint of tlie internist entirely and in some 700 cases of 
women seeking advice for various disturbances found that 56 per cent of married 
women with a low basal metabolic rate were sterile. The average sterility rate 
is i:> per cent among American women. This work was summarized last year by 
Carev and Bromfield, both of the Nicollet Clinic. After summarizing the three 
])rcvious papers of Litzenberg and Carey and adtling tlie subsequent cases they found 
that 52.8 per cent of all the women liad a low Iiasal metabolic rate, and 39.7 per 
cent had menstrual disturbances. 

The result of thyroid treatment of these conditions in the whole four scries 
was that 34.3 per cent of the sterile women who had low basal metabolic rate.s, 
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l)Pt‘!iinc prcfTnunt 5 unci of ull other symptoms for ^s■lliclI they came, nervous disturb- 
uTiccs, menstrual function, etc., 02.8 per cent were improved by treatment. 

I have been particularly impre.«sed by the fact that women on thyroid treatment 
even if they did not conceive were very much improved in their general health. 
We have had equally good results in women having habitual abortions; approxi- 
cnately 70 jier cent with a Ioav basal metabolic rate have been carried through subse- 
quent pregnancie.s succc.ssfully. I agree with Dr. Davis that certainly in the goiter 
areas, basal nudabolism rates .should be taken frequently upon many gj'iiecologic 
and ob.stetrie patients. I do not do it routinely, but where there are certain indica- 
tions it is done and in most of the cases of habitual abortion the patients carry 
fhrougli to full term. In 02 per cent of the women with menstrual disturbances 
they are imjirovod or cured. 


Dll. PHILIP F. WILLIAJfS, PinnADEunnA, Fa. — T he explanation which Dr. 
Davis has given for the increase in the number of women with hypothyroidism in 
the Milw.nukee area is intriguing. Presumably continued studies of the women in 
fh.'it district who have been subjected to iodine therapy during adolescence will 
confirm his explanation. The Atlantic seaboard did not sufTer the de.structivc 
geologic intluenee.s of the Permian Age as did the [Midwest, and consequently we do 
not have the sujne problem in and about Philadelphia as they seem to have in 
Milwaukee and adjacent ureas. It is not surprising, therefore, that a cursory 
survey of the metabolic, readings in two Philadelphia hospitals shows that less than 
H) per cent have basal metabolic readings of lower than minus 15. Hypothyroidism 
is not a very frequent ])roblem in obstetrics or gynecologic practice in Philadelphia, 
nor is liyperthyroidism, although we do have some instancc.s in migrants. It is found 
sometimes in nervous, mental, cardiac, and anemic conditions and also in subnormal 
constitutional states. In Pliiladelphia we see low basal metabolic readings in sterile 
women and in some parous women with stillbirths. In some of these instances there 
may hav(‘ been a deficient germ plasma in the hypothyroid woman. We have some- 
times found that thyroid therapy stimulated the basal metabolic rate to a certain 
degree but did not living it back to normal. In some of those cases pituitary 
preparations have been of assistance. Just what reference Collip’s work bears to this 
problem is speculative. 

.S<i far na having a definite re.ading in basal metabolic studies, and as to what 
constitutes hypothyroidism, we believe that a woman with a minus 2 or 5 wlio is 
sluggish and easily fatigued is to be considered a hypothyroid ease just as is a 
woman with a low basal metal.iolic rate, and they are often much benefited bv 
thyroid therapy. 

Three times 1 have seen eranior;ichi.«ehisis occur in fetuses of women with a low 
basal jiut.abnlie reading; in two of the.xe e.ases the women conceived again and de- 
livered normal children without any thyroid therapy. 


DU. GUANDI.'^ON D. UOVPTON, Sr. Incurs. Mo.— [Most internists attach little 
imjHirtnnce to basal metabolic readings of less than 20 ])er cent, yet I agree with 
Dr. Davis that tliere is a fairly large group of women, whose reading.s arc not .so 
low, who inijirove under thyroid medication. For some years 1 ha%e been iloing 
routine b:is.al metabolism readings on all obstetric patients and on those g.vnceologic 
patients whoso symptoms or physical findings sugge.ste.d thyroid dysfunction. 

Dur fitvlings agree fairly closep- witb those of Dr. Davis. 


A gr.nqi of gi-mvologic patient.s sttidicd by us. selected bwiuse of the sus- 
picion of thyroid dysfunetien. sh<iwed minu.-; reailing.s pr<-scnt in 74 j.er cent' of 
nr.mbcr. ^ Ib^-am^e of their being in a selected group, this figure is not a fair 
stidev :ss •<, tic ftcpieacy of low basal metabolic nmditigs. 
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The basal metabolic rearlings in the last 419 consecutive obstetric patients showed 
63.4 per cent were on the minus side; 23.8 per cent were minus 10 per cent or lower. 
Wciglit played but little part in the basal metabolic rate, since in only the group 
weighing from 150 to 159 pounds did the plus readings exceed the number of minus 
readings. I might add that height played no part in the basal metabolic readings. 

We have attempted to classify these patients according to types: the asthenic 
type showing genital deficiencies as congenital displacements, retrocession, elongated 
cervix, infantile uterus, contracted pelvis (chiefly of outlet), etc., plus evidences of 
congenital tissue deficiency in other parts of the body, as the narrow high hard 
palate, narrow costal arch, diastasis, splanchnoptosis, etc. Where evidences of 
congenital tissue deficiency of parts of the body not including the genitalia were 
present, the individual was classed as liyposthenic. Sthenic types showed none of 
these deficiencies, and hypersthenic showed some exaggeration of the normally 
physically well-developed person. 

Among the 231 gynecologic patients, 18 per cent were classed as asthenic; 48 per 
cent as hyposthenic; 31 per cent as sthenic and 2 per cent as hypersthenic. 

The 419 consecutive obstetric patients comprised 9 per cent asthenic; 48 per cent 
hyposthenic; 37 per cent sthenic; and 6 per cent hypersthenic, suggesting that 
asthenic types are possibly less apt to conceive. 

Fatigue was present in approximately 50 per cent of our patients while 20 per 
cent complained of mental depression. Less than 2 per cent of the patients in our 
series complained of somnolence, wiiereas 40 per cent suffered from insomnia. 

We attach much importance to the basal pulse, which is counted at the time the 
basal metabolic reading is determined, and we feel that this basal pulse is second 
in reliability only to the basal metabolic rate itself. The patient is taught to count 
her basal pulse in the carotid artery on awakening, twice wceldy, and we have 
found it a valuable aid in helping to regulate her thyroid dosage. 

Those patients Dr. Davis mentioned as having low basal metabolic readings and a 
fast pulse, did not do well under thyroid in our series, possibly because we did not 
continue its administration long enough. However, we feel that these patients should 
have malnutrition excluded as a possible factor. Such patients did better with 
iodine and a high fat diet under our care. 

Dr. Litzenberg has emphasized the importance of hypothyroidism in connection 
with sterility. In this series there were 70 sterile patients. Of this number, the 
male factor was present in 13 ; in 5 others we were unable to complete the examina- 
tion. Howe%’cr, of the 52 remaining patients, 53.8 per cent conceived and the largest 
group of conceptions was treated solely with thyroid and a high vitamin E diet. Of 
the sterility patients who conceived, more than 82 per cent received thyroid medica- 
tion. 

Dll. .TAMES E. KING, Buffalo, N. Y. — I feel from my own experience that 
too great stress has been laid upon the value of the basal metabolic rate. At first 
I was inclined to have all of my cases tested by this method and I found, much to 
my surprise, that even in cases where the basal metabolic rate was not disturbed, 
the use of thyroid benefited my patient. At present I am not using the basal 
metabolic reading but feel that wc can by questioning our patients get enough evi- 
dence to indicate a thyroid deficiency. 

I give larger doses of thyroid than Dr. Davis givo.s, usually a grain morning and 
night, and then as the symptoms improve or a change is noted upon examination, 
the dose is decreased or increased as needed. 

dr. EMIL NOVAK, Baltimoke, Md. — Attention may again be called to the 
verv obvious fact that in thyroid studies in cases of sterility the male partner is 
entitled to the same consideration as the female. In a couple which I recently 
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examined, the wife sliowed a inetahoHc rate of minus 45, but that of the husband 
was minus 55. 

I agree with the previous speakers as to the frequent value of thyroid medication, 
although wc know little as to the nature of the thyrogonadal relationship. While, 
in my cxjjoricnce, hypothyroidism is more often manifested by excess rather than 
deficiency or absence of menstruation, there arc so many exceptions to this rule as to 
confuse our ideas concerning the mechanism which may be involved. The same is 
true as regards hyj)erthyroidisin, which most frequently is associated with menstrual 
deficiency rather than excess. Perhaps the tJjjToid role is only an intermediary one, 
the real disturbance involving the thyreotropic hormone produced by the anterior 
lobe. 

Certainly in Baltimore and vicinity wc do not find anjdhing like as high an 
incidence of hypothjToidisni with sterility as Dr. Litzenberg finds in Minnesota. 
As u rule tlie gynecologist is ratlicr grateful if he finds a very low basal rate in the 
•Sterile woman, for a logical course of treatment is at once indicated, with frequent 
•siiecc.s.s. Even with a normal rate, however, the judicious use of tiiyroid is fully 
ju.stificd, not only in sterility, but often in cases of liabitual abortion. Just how it 
acts in the latter group no one knows, though there is some reason to think that its 
efTcct is upon the germ plasm. Embrj-ologists now accept the doctrine of defective 
germ pla.sm as a cause of “idiopathic” abortion. 

Tiierc arc some women who menstruate but do not produce ova, thus accounting 
for certain ca.scs of sterility. There arc others who ovulate, but in whom the ova 
are of poor quality, unable to combine with spermatozoa. These, likewise, arc sterile. 
In otliors the egg becomes fertilized, but the germ plasm is so deficient in quality 
tliat the iwognancy “peters out” prematurely, and this may occur repeatedly, as in 
habitual abortion. In still others the pregnancy goes to term, but the child is 
born dead or dio.s soon after birth. Finally, in tlic ideal cell union, the I’l.v a tergo is 
sufilciont to curry the egg throughout the normal human sptin. It is perhaps an 
etfcct upon this elu-sivo factor of germ plasm which tiiyroid therapy brings about, so 
that there is full justification for the incvitnhle “pinch of thyroid” commonly 
added to other ctTorts at organotherapy. 


Dll. FRED L. ADAIR, Chicago, Ili.. — In habitual abortion I had a number of 
cases fbat rc.'ponded to the administration of corpus lutcuni and I tliink it is possible 
that t!jo admini.sfration of thyroid e.xtract might operate on tlic corpus luteum and 
accomplish this result in a diftorent way. 

I should like to refer to the administration of iodine to the mother and its 
orfcel upon the fctu.s, A numher of years ago Dr. George Hudson carried out some 
rather extensive t‘xperimenl.s uimn rabbits. Of course, if iodine docs not pass through 
the placenta we would not expect it to attect the fetus. He was able to demonstrate 
th.at inorganic iodine did pass through the jdacenfa and consequently wc felt that 
the ehance.<i wore that in the human iieing it also might jiass through tim placenta. 
It,« influenec was demonstrated by the presence in increased amounts in the fetuses 
of animals who reveived it as compared with animals that did not receive it. It 
was also domonstrated by histologic examination showing a dilTcrencc in thyroid of 
those who received iodine and those who did not. 


DR. ROBF.UT T. FRANK, Nr.w Yokk, N. 
ban that ran be scttleil by statistical method.^, 
tion by .n few- cases rather than by statistics. 


Y.~This does not seem to me a prob- 
.Sometimes wc can get more informa- 


On the 
ordinarily 
rs the new 


Atkmtic s.-aboard a 30 per cent minus or plus basal metabolic re.ading 
has little .signific.ancc. If it is minus 10 it i? more apt to be significant 
m-s of th.- examination has a tendency to increase the rate and therefo.-e 
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signifies more than a plus reading. I feel that repeated tests are necessary before 
Ave consider it a disturbance of metabolism. 

I agree fully Avith Dr. Williams that these minus grades can usually be favorably 
affected by increasing the caloric intake, the protein rather than the fat diet. 

• Another startling thing, as Dr. Novak has already mentioned, is that you see 
both amenorrhea and particularly puberty bleeding in patients aa'Iio have the same 
clinical manifestations, namely loAVCred basal metabolism. I am not speaking noAV of 
these minor deviations, but of a minus 20 or 30. 

The response to thyroid therapy is gratifying. That leads you to conclude that 
probably the thyroid is simply an index of a deeper lying disturbance, otherwise 
it should not manifest itself in these tAvo diametrically opposite fashions. There- 
fore, at the moment Ave are probably merely at the tiiresliold of recognizing the single 
something A\-hich hoAvever is based upon a more fundamental underlying trouble and 
probably the prepituitary. ?, 

I do not believe that doses of thyroid of one-fifth of a grain can really have an 
influence upon a loAvered basal metabolism. A reading of minus 10, 20, or 30 
requires ascending doses. Furthermore, it should be kept Avell in mind that thyroid 
medication lasts only a short time. If the patient is given thyroid for four or five 
weeks consecutiA’ely and you stop for ten day.s, the thyroid effect is over and is not 
carried beyond that definite influence. So AA-hile the basal luetabolic test — and I think 
it is far superior to any other method of recognizing thyroid overaction or under- 
action — is extremely important, it docs not afford conclusive evidence as to the 
location of the underlying condition. 

DE. DAVIS (closing). — I believe that avo arc all in rather complete accord re- 
garding the use of thyroid. Eefcrence has been made tAvice in the discussion to one- 
fifth of a grain. Apparently there is a misunderstanding. I mentioned the fact 
that if a patient had a reading of minus 10 and had symptoms Avhich suggested that 
there might be some thyroid disturbance, I start out by giving one-fifth of a grain 
U.S.P. per day and in tAvo or three AA'ceks repeat the basal metabolism test. Some 
patients have been relieved of symptoms and continue to have normal readings there- 
after. Others have been found on repeat tests to be in the minus 20 group or lower. 
The largest dose I am giving at the pre.sent time is 5% gr. per day of the Burroughs- 
AVcllcome thyroid. 

Dr. King and I have reversed our ideas. For years I believed that it was possible 
for me from a clinical point of vierv to determine which patients should liaA'C a 
metabolism test. In the last year and a half I have had basal metabolism rate tests 
done on GOO consecutive patients and the results have convinced me that it is not 
possible by any method other than the basal metabolic reading to determine safely 
which patients may be benefited Avith the use of thyroid medication. 

The purpose of this paper Avas not to sIioav that the metabolism rate is Ioav 
in the vicinity of MilAA-aukee, but to emphasize again the fact that the men doing 
obstetrics in this country are the ones aaIio may keep our population from develop- 
ing thyroid disease such as they liaA'c in RAA’itzerland, Bavaria, and other places 
AA'hcre the people hoA’c been liA’ing for a thousand years or longer in goiter aroa.s. 
With the information available at the pre.sent time I belicA’c it is possible to keep 
from ever having a serious goiter jtroblcin in this country. 

I\ru. Victor Bonney, of London, spoke on Ihe Extended Scope of 
Myomectomy. 

Too many hy-stcrectomies for fibroids are being done at the jtrosent time. That the 
ideal of surgery should be cure Avithout deformity or loss of function is a truism, 
but apart from this the A-alue of the uterus from the ))syehologic point of viCAV needs 
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<-;in*fiil <'{)nHi<U*r;i<ioii. Woincn vary in tlicir reactions to liystert'ctoniy, but tlieri; 
is a very (icfiuito })roj)ortion who take the loss of tlie womb very imicli to lieart; 
eitiier because fJiey jire aware t)iat to many men the idea of a woman not being 
"whole"’ is unattractive, or on account of (he irrevocable sterility. 

Myomectomy in the past has had a definitely limited scope, being restricted to 
eases wliere tin; tumojs were single, or if multiple then superJicially placed. Ile.sent- 
ing this restriction I have extended the operation until now J. tim able to perform it 
on !inv case of fibroids if in my opinion con.serv.ation of the uterus is desirable. 
.Myomeetomy thus e.xfomled in sc.ope .should be in the re|)ertory of every surgeon 
jiracticriiig gynecidogy, thus enabling liim to do the best for any particular patient 
instead of being compelled to do a mutilating operation against his inclination, as 
is still f.'ir too tamimonly the case. 

In ji general way my rule is that in patients under forty-one years of age the 
pref(>rential operation is myomectomy, while in patients over that age hystcrectoaiy 
should he chosen. Tlune are, however, exceptions to the lade; on the one hand, the 
relatively young woman who liaving had snlficient children wants to have her womb 
remnveil, and on the other the elderly woman who for private reasons, sentimental 
or otherwise, desires its conservation. 

1 have performed myomeetomy 487 times. The fibroids were solitary in 237 cases, 
ami multiple in 2;)0 cases. Of the multiple cases the largest uunibcr of tumors I 
have removed from a single uterus is 123, and after tliaf 02, 90, 80, oG, oo, 52, and 
oO, ami .‘•0 oa downward. 

I liave liad 7 operative deaths, a mortality rate of 1.2 per cent. No deaths Imvc 
oce.urved in my lust 200 oases, owing to improved technic. 

In :i lluntoriaa Lecture given at tlie Iloyal College of Surgeons of England in 
10.''i2 1 sitowe.d tiiat new fibroids fori\iod in 5 per cent of the cases, b»it only in 3 
per cent to the extent: of nviuiring furtlier operation. All these cases wore patient.s 
who had developed filiroids at an exceptionally early age and to whom, therefore, 
a sjtecial fibroid-forming tendency must be ascribed. 

Of 77 womea within the childbearing age who wished and were in a position to 
have children 30 (or 30 jier cent) did conceive. Seventy-five per cent of the deliveries 
were normal and 25 per cent were by cesarean section. The high percentage of 
cesarean sections was due to the relatively advanced age of tlic mothers and the 
speeially great obligation to didivcr a living child. 


In regard to tin: technic 1 employ, I lay fir.st emphasis on the myomectomy clamp 
invented by me. This in«tnimeut controls both uterine arteries at once, and in 
addition stops the entire blood flow from coming up through the cervix. The re- 
.“ult is llmf when in addition the ovnriopelvic ligaments are comjtrcsscd by ring 
forcops the circulation through the uterus is completely stopjied and the operation 
become-; blooille.vs. -Tlie myomeetomy clamp should be applied from the front at 
about the le\el of tin- inti'rnal os, and it.s grasp slioiild include the round ligaments, 
for otherai.-e there is a tendency for the jaws of the clamp to .slip downward below 
the xitcrine arteries. The clamjt should not be removed until the suturing is com- 
plete. On Inking it off tlie uterus Hushes up like a, limb after the removal of a 
tiM!nii((!ief. luit the fbishiug is femponiry and subsides in a few minutes. 


As rcg.-irds 'he incision in the ntenis this should be anterior and centra! wliencvcr 
|«e-sibl.\ Tuiu.ns lying off the middle line can be reached by secondary incisions 
'■tariing ft, ini the j.rhmiiy inrision riini tunneling outward. Tumors lying in the 
p'Sterif.r ardl if run too Inrg.' are to be rr-moved "transeavity, ' the lumen of the 
nt.'jvis L, iag .^iicmsl from tl.-e front and the posterior wall being incised tlirough the 
}-.’-tcrii>i icdone, t timu. 




There 


.'■r.t!; 


is r,n risk in ti|H>n!ng t! 
asnil se.busui'xus fdnoiiis 


iC rsterine c;<viSyj and it has the advtmtnge of pre- 
or tmicou-j i„:;!rig ove.’-looked, while palpation 
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of the uterine wall for seedlings is best carried out with one finger in the cavity. 
Every fibroid down to the smallest seedbng must be removed. 

After the removal of a fibroid or fibroids a more or less hypertrophied uterus re- 
mains. Involution occurs as after labor but with less vigor, and the sutured organ 
when returned to the abdomen should not greatly exceed the normal in bulk. It is 
therefore necessary in most cases to cut away part of the redundant uterine wall 
before suturing it. 

A large fibroid growing in the po.sterior uterine wall should be dealt with by 
what I call the "Hood Operation.” A transverse incision is made extending from 
just behind the tubouterine junction on one side to a corresponding point on the 
other side. The incision should open the capsule of the tumor and through it the 
tumor should be extracted by morcellation, so as to avoid extending the primary in- 
cision by tearing it outward. The morcellation being completed a "hood” com- 
posed of the posterior uterine wall superficial to the tumor is left behind. This if 
too thick and stiff must be first "planed down” by the scalpel and then brought 
over the fundus by a series of buried sutures until the final suture line lies in a 
horseshoe curve on the front of the uterus with the lowest placed suture just above 
the bottom of the uterovesical growth. 

This is a satisfactory operation to perform and leaves a perfectly smooth and 
normal posterior uterine wall opposed to the intestines, whereas if the fibroid is re- 
moved via an incision through the posterior wall, a suture line is left directly in- 
viting intestinal adhesion. 

There are some cases in wliich the number of the fibroids to be removed is too 
great to allow of either of the two former methods being applied. In such I per- 
form what I call "block excision.” The uterus is first bisected down nearly to the 
internal os. The index finger is now inserted into each cornu in turn to mark their 
positions, and these being defined a wedge-shaped excision is carried out on each 
side with its base at the fundus and its apex below. In cutting the wedge the 
scalpel goes through any fibroid that may be in the line of the incision. It is 
necessary to be certain that the cornu is not cut away in doing this, and it is for 
this reason that the uterus is first bisected and the positions of the cornua defined 
by the finger tip. 

The two much reduced halves of the uterus contain fibroids that have escaped the 
block excision. These are enucleated and the two halves are sutured together so that 
the strips of endometrium on either side reconstitute the uterine cavity with its 
cornual extensions. This operation has the drawback of leaving a suture line on the 
back of the uterus. 

There is another class of case to which the ordinary technic of myomectomy is 
unsuited, namely, cases of cervical fibroids. The myomectomy clamp cannot be 
applied in these cases until the tumor is enucleated, but the circulation through the 
0%’ariopclvic ligaments should be controlled. The uterus is then bisected until the 
capsule of the tumor is opened and the tumor is then enucleated. An immensely 
redundant supravaginal cervix remains. This can be reduced in circumference by 
cutting away sufficient of the cervical wall. Before starting to do this a long 
narrow pressure forceps or strong probe should be pushed down the cervical canal 
to indicate its position, otherwise it is in danger of being cut away. The halves 
of the body of the uterus and the cervix are now sutured together leaving a very 
long cervix with the body perched up on the top of it. This condition should be 
dealt with by performing the Baldy-Webstcr operation which acutely :inteflcxes the 
uterus and the upper part of the cervix. As involution proceeds the length of the 
cervix will attain the normal. 

Finally, as regards the suture of the enucleation cavities: a very reliable ami 
strong catgut should be used and mattress sutures should be avoided because they 
tend to obstruct the blood supply. For inserting the sutures the pattern of 
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Bcvortiin’fi iicedlo flint 1 use is superior to ordinary needles because its great strength 
allous its being passcfl round cavities -vYitliout fear of breakage. 

It has been suggested that the uterine vessels may be damaged by the myomectomy 
clamp with consequent risk of embolism. It is not so; no damage is done to tliem. 
Of the seven deaths 1 record, two were dne to pulmonary embolism, but these 
occurred among my early cases, before I began to use the myomectomy clamp. 


7. When Is Surgery Indicated in Eetrodisplacement of the Uterus? 
Dr. George II. Gardner, Cliicago, III. (For original article, sec page 
rdlG, October issue.) 

DISCUSSION 


DK. GERALD C. MELII.ADO, AIo.stiik.vl, Caxad.v (by invitation). — In consider- 
ing “backward di.vplacemcnts” of the uterus, it is nccessaiy to bear in mind that 
file uterus is essentially a specialized part of the pelvic floor, and that, within the 
limits of the normal position, it is permitted a wide range of movement. 

The term “backward disiducement” of the uterus has come to include not only 
variations in the position of the uterus, but also in the direction of its axis, and even 
of its component parts. 

I believe that there is a groat difference between mobile and fixed retroversion. 
In Dr. Gardner series of 345 cases, be classifies 83 as essential rctrodisplaccmcnts, 
only J> of wliich were unassociated witli any pathologic lesion in the pelvis. Of the 
f)2 incidental case.s, all were associated with some complicating pelvic disease. It may 
therefore bo justifiably claimed that the a.s.sociatcd lesions were the predominant 
cause of symjitoms and the underlying factor for surgical intervention, tlic retro- 
displacement playing only a minor pari if any. Wliether Tctrodisplaccmcnt may be 
said to bo tlio cause of the as.sociatcd lc.siou.s is, liovvcvcr, another story. 

In the Gynecologic Department of iMcGill University it was taught that the normal 
position of the uterus was in the principal axis of the pelvis, witli the cervix at the 
level of tlie ischial spinc.s, and the fundus slightly forward of the pelvic axis; i.c., 
slightly antevericd and anteflexed, but that in 25 per cent of healthy women the 
uterus wa.s rclroverted, nud that this po.sition caused no .symptom.s and required no 
treatment. 

It is undeniable that the rotroverlcd uterus is placed at a disadvantage in tlie 
pelvis, and is subject to the intestinal and intraabdoniinal pressure acting directly 
im the uterus, and, so, is a jirodispo.'sing cause of a prolapse; in fact, it is the 
first stage of a prolapse. It is in this prolapse that the importance of the condition 
lies, for it is this jwolap.se and not the rcfrovctrsion which gives rise to the symptoms. 

In the matter of .symptoms and signs, it may be fairh- said that their presence 
is in no sense a cliaracterisfic of rcfrover.sion, or any other di. 9 placcmcnt, and so the 
displacement nuiy be Init a coincidence, and jiossess no etiologie factor whatever. 

Till' ovarie.s in retroversion, however, are specially liable to prolapse, and so 
exert a downward traction upon their special attachments. They then may become 
ed<'mntcns, hypertrophic, or undergo degenerative changes and add their weight to 
tVic uterus. They may .sink down into the pouch of Douglas and underlie the uterus. 
A tnboovririnn varicocele, ospivially marktsl in the pampiniform plexus, may occur. 
\Vi' bn*, e bad .‘•everal .cuch ca.«r-s. 


After a rareful review of gfil eases of retroversion, occurring in the Roytil Vic- 
toria during the pa^t live year;:, and searching t’or the cause of symptoms, 

1 v.r.s unable to c(!iicl!ide that the retroversion per sc would account for them, and 
was force*! to attribute them to a variety of associated lesions. 

Again, n-.t'r.strurd di-te.rbaurcs imve not 3.een obstrve<I ru? being prc.sent wlsere the 
e.ter.’.s mnir.t.aim-d .at its proper level in the jyelvis. It Ims been noted, however, 
tbxt, tiWacrgls retroversion of she utrrns cannot he said ;<! be the underhung factor 
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in causing sterility, nevertheless pregnancy has rapidly followed the simple procedure 
of lifting forward tlie hody of the uterus and so making it possible for the cervix 
to lie in the seminal lake. 

When general treatment fails and the retroversion is associated with some pro- 
lapse, a suspension operation is possibly justifiable as part of the corrective measure. 
The method most frequently used in the Royal Victoria Hospital is the Olshausen 
suspension, closing ofE the lateral apertures by stitching the round ligament to the 
anterior abdominal wall, thus preventing a possible hernia of the small bowel. . 

DE. HAROLD O. JONES, Chicago, III. — Our experience is iiarallel to that of 
Dr. Gardner in that the majority' of patients in our clinic have been operated upon 
for the comxdication rather than for the rctrodisplacement per se. 

Those patients who have had defundation of the uterus have also had complica- 
tions. Our greatest number were in those cases done abdominally; in our experi- 
ence we had considerably fewer in those done bj' the vaginal route. 

Our technical procedure has also paralleled that of Dr. Gardner. We follow his 
technic in detail. In years gone by I personally had the privilege of delivering 
twelve patients who had this type of operation and there was no great delay in de- 
livery. In the patients examined subsequently there was no return of the retrodis- 
placement. 

DE. ARTHUR H. CURTI.S, Chicago, III. — In one of the group of patients just 
referred to upon whom I operated, death resulted from pulmonary embolus. The 
patient was a young woman with marked varicosities of the broad ligament veins. 
There were present in the operating room some six or eight guests and I am always 
disposed to demonstrate all of the pathology present. I lifted the uterus a distance 
of 8 or 9 inches to show its marked mobility, and turned it from side to side perhaps 
as many as four or five different times. The patient’s recovery was uneventful 
until about the tenth day, when she had a most excruciating backache. This hap- 
pened during the night and I appreciated the possibility of there being a thrombosis. 
She seemed well the next morning, then died suddenly with typical embolic symptoms. 
Since that time, I have preached to our students and associates that it behooves 
us to be painstakingly careful in manipulating an unduly mobile uterus, especially in 
the presence of dilated pelvic veins. 

DR. JOSEPH L. BAER, Chicago, III. — I would call attention to the work of 
Sturmdorf on causes of rctrodisplacement, such as differences in pelvic inclination 
and the effect of intraabdominal xircssurc on the uterus in early infancy. I think it 
may be accepted that in the patient in whom there is little pelvic inclination and in 
whom the top of the symx»hysis and the promontory are almost on a parallel, that 
that patient is going to have a retrodisplacement in adult life which in her is a part 
of her normal state. However, she is mo.st likely to have the disorders that may 
follow in the subsequent course of the rctrodisplacement. 

DR. WILLIAM C. DANFORTH, Evaxstok, III. — In addition to a considerably 
larger number done earlier, 1 have recently seen five women operated upon by the 
technic which has been described, four of whom have passed through jiregnancy and 
labor, one of them for the second time. The fifth is now yiregnant. In all of these 
the uterus has remained in the position at which it was left at the time of operation. 

Dr. Gardner spoke of the effect of retrodisplacement as a cause of sterility. I 
feel that retrodisplacement may be an occasional cause of sterility, but I think it is 
not a very frequent one because I see each year a number of women who have 
rctrodisplacement and wlio are pregnant. .Some of these have been jiregnant a num- 
ber of times. In an analysis made several yeans ago of 1,000 private cases to deter- 
mine the incidence of retrodisplacement in jiregnancy and the puerperium, we found 
a little over 18 per cent of retrodisplacernents. 

(To hr. enntinurd in the December mine.) 
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The Treatment of Vesicovaginal Fistulas: Past and. Present. Dr. Norman F. 
Miller. (Uy invifafion. For original article, .sec page G7o.) 

MEETING OF MAECE 12, 1955 
'J’lie following jiajier.s ari<l ca.'ic report.s were, pre.‘:ciitcd: 

Primary Carcinoma of the Fallopian Tube. Dr, W. T, Dannrcuthcr. (For origi- 
ii.'il article see page 724.) 

Histologic and Hormonal Studies in Chronic Mastitis. Dr, Howard C. Taylor, 

Jr. 

The Histogenesis of Some Ovarian Tumors and Their Biologic Effect. Dr. S. H. 
Cei.Kf. (For original article, .'^ec page G50.) 


CBST15TR1CAL SOCIETY OP PHILADELPHIA 
EEETJXG OF J/AF 2, IDSo 
The following paper and etisc report were presented: 

Hematometra. Dr, John A. McGliim and W. Benson Harcr. (For original 
article, see page 704.) 

Chorioncplthelloma Following Full-Term Pregnancy. Dr. Clifford B. Lull. 
(For original tirlicle, sec page 730.) 


CHICAGO GYNECOLOGICAL SOCIETY 

EEETIKG OF MAT 17, 1035 

The following papers were presented: 

The Toxemias of Late Pregnancy. Dr,«. VT. A. Thoma.s, E. D. Allen, C.P. 
Bauer, and II. Freeland. (For original :irticle, sec page GGo.) 

Out-Patient Ohstctrics. Dr. Henry Btixlmuin. (This paj)er will appear in the 
Dcfciidier i,>;.''Ue.i 

Brenner Tumor of the Ovary, Dr. Philip H. Smith. (For original article, see 
page 7.'14.) 

Tuhal Eeimplantation— In Eetrospect. Dr. George de T!irnow.sky. (For origi- 
nal article, see i>age GOG.) 

Mono.amniotlc Twins, One Normal, the Other Anencephalic; Multiple True 
Jvnots in the Cortls, Dr.-. Sol Eitt and llennan A. Str.ans.s. (For origintil article 
pag,- Tfjs.) 
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MEETING or APJIIL 5, 1055 

’I'he follewjjsg ca-e report and paper were pre.-ented; 

SpontancctLs Evolution of a Transverse Presentation, Dr. William O. Fra-er 
Aw \F«tr ejlginal jirtifle, *.?-(• ptige 7.32.) 

Some New Asjiects of the Mcustnml Problem. Dr. Carl G. IPirtnmnn fbv 
se.Vit.ati'M!', ' ' 
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Department of Book Reviews 

Conducted bt Egbert T. Frank 


Review of New Books 


Gynecology and Obstetrics 

The progress in gynecologj^ which lias taken place during the twelve years since 
the first edition of Dr. Anspach's book. Gynecology was published, has required nu- 
merous additions, corrections and modifications of the subject matter in the subsequent 
editions called for by the popularity of this work. Tlie fifth edition has now been 
entirelj' rewritten and appears as a new book. The additions apply particularly 
to tho sections dealing with physiologj', disturbances of function, radiation treat- 
ment, endometriosis, and several others. Tlie assistance of a number of collaborators, 
specialists in their various fields are acknowledged and the present edition, as liave 
the others, affords an up-to-date knowledge of this important branch of medicine. 

— George IV. Kosmal: 


The difficulty in preparing a text suitable at once in elementary principles for 
the student, in presentation of sjTnptomatologj', diagnosis, and treatment for the 
general practitioner, and in offering surgical methods tried by years of experience 
and judgment for the operator has been overcome in Curtis’ Texfbool: of Gynecology." 
In this second edition marked by an absence of debate, a conciseness of diction, 
a fullness of detail where necessary, and an abundance of beautifully executed illus- 
trations portraying carefully selected operative maneuvers, one finds a well-balanced' 
exposition of present-day American gj-nccologic teaching which may be heartily 
recommended. ^ 

— Fhilip F. Williams 


In this second edition of Fractical Sxirgcry of the Abdominal and Felvic Fegions,^ 
Dr. Kennedy brings out the constructive principles underlying the surgical teachings 
of his late chief. Dr. Joseph Price. Departing from time-honored custom the author 
follows no rule as to order of subject matter nor of arrangement as to the pathologic 
lesion treated but considers all phases of pelvic dise.'isc under the operation by 
which they may be, in his opinion, best handled. 


’Gynecolocy- By Brooke M. An.spacli, M.D. Fifth Edition. Re-illu.strateil and 
enmnlotc-lv revi.sed by the author with the assistance of Philip P. 'Williams, M.D. 
and l> 2 wls C. Scheffey, M.D. .1. E. Llpplncott Company, Philadelphia, Pa,, 10?A. 

'Textbook of Gynecolopy, By Arthur Hale Curti.s, Professor and Head of Depart- 
ment of .Obstetrics and Gynecology', Xorthwestorn University Medical School, etc. 
Second edition, with .'iOO illustrations, and 403 pages. W, E. .Saunders Company, 
"pliiladelphia, 3034. 

'Practical Surgerv of the Abdominal and Pelvic ItcglonR. By Jame.s William Ken- 
nedy Surgr-on-In-Clilef to the Joseph Price Ho.spital, etc. Second edition, illustrated 
with*333 oidglnal half-tone plates, .some in color, and 8(!] pages. F. A. Davis Com- 
pany, Philadelphia, 3034. 
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In the hrst chapter vaginal hysterectomy is flescrihofl in fullest detail as to indi- 
cation and technic. Dr. Kennedy states he would feel no apology needed for the 
appearance of this volume if he could influence a trend toward more frequent u.se 
of vaginal hy.stcrectomy. Of particular interest among the other chapters are those 
discussing the handling of suppurative adnexal lesions and pelvic peritonitis; un- 
doubtedly objeetion may be raised to the reasoning involved in the discus.sion of 
these subjects. Tlie volume closes with a recollection of Dr. Price’s personality 
and sayings. 

— P/ii/ip F. WiUwns 


Beclerc prefaces this monograph on J!ocni;jin Treatment of Uterine Fibromas and 
Metropathics< with a short and interesting history of the stages of the treatment 
of the fibromyomatous uterus. Gibcrt recounts here his experience in the L’ Hopital 
Baint-Antoinc over a period of fourteen years in the roentgen therapy of fibroids 
and benign uterine hemorrhage. He brings out nil the points of argument advanced, 
by tlic surgically inclined, against the methods, wliich he naturally’ enougli seeks to 
refute; and the evidence in favor of this treatment, which he supports. He lays 
stress, liowcvcr, upon the exact indications for the selection of the mctliod and is 
meticulous in discussing its limitations, and the possible complications and accidents 
which may arise in wrongly’ chosen cases. In his experience he has seen but four 
oarcinomus, two of them cervix and two of them fundus, follow roentgen treatment 
of the two conditions named. 

In the statistical review of 3no cases, 310 followed up, five failures were due to 
submucous fibroids. Those were cured by’ surgical intervention. Three ovarian cysts 
treated by error in diagnosis were later cured by surgery. 

Gibcrt concludes that roentgen therapy, properly used, is superior to botli radium 
and surgery in the treatment of myomas and benign uterine bleeding. 

—riiUip F. Williams 


Tiie warm reception accorded two previous monographs, “Indication” and “Diag- 
nosis,” has prompted Benthin to prepare a third book on Treatment in Gynecology.'^ 
The author feels that in regjird to completeness of presentation and economy’, in 
comparison to the cost, of the e.xpensivc systems, much ran be gained for the pro- 
fession by this manner of jiresenting the various phases of gynecology. 

In nd<lition to discu.esiiig the treatment of the diseases and functional and organic 
alterations of the pelvic organs there arc included chapters relating to the breast, 
the abdominal wall, the intestine and urinary tract, and contraceptive methods. 
Minor gynecologic surgical methods receive, attention .as to indication.s and useful- 
ness. The subject of heat aud other physical agents is l)riefly discussed. In regard 
to gynecologic munifestatious of endocrine diseases, Benthin thinks that no out- 
stsir.ding results have been obtained by biologic therapy and feels that maiiv ap- 
jevrent successes are due as much to general therapy as to the lionnone u.^ed. 

This monograph is comprehensive as to topics covered and uell detailed as to 
ambulatory treatment and methods. 

— Philip F. Williams 


•J.n Itnetilcenjlif rapic Ur* ntirntttyomr* Ur I'litmi*, rt Ur mrtropaf lilr« Iirrnor- 
ragteer*. Far F.a’oi .Vvec JO UtarrC-S dans ]e texte. ei nO onre.5, Ma«irnn 

M Ca;. r.MUW. P.arls. IPr.. ' on 


*Tli<rnptr Urr I*ravrnUrat\V.t<rtler). 
5. r. Mit Et Atdc.t.tuiuo o Jm Test, 
und WIrn. ItVt 


Von Frofessi-.r Dr. \V. Benthtn, Koenlpshc-n-: 
VrrlaR von Urban untl f^chWnrja'-nlx.rr, Berlin 
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This book designed primarily for the general practitioner is a guide to the Treat- 
ment of Common Female Ailments’^ and has been very well brought up to date in 
this edition. There have beea added ten new chapters including examination, the 
endocrine glands, menopause, perineal injuries, gastrointestinal ailments, fertility, 
sterility, and especially two chapters on the Prevention of Female Ailments. 

The brevity of some of the material is more than made up for in the succinctness’ 
and the common sense discussion of the subjects. While emphasis has been laid 
upon symptoms and diagnosis, the value of the book to the practitioner is increased 
through the detailed discussion of treatment of minor conditions which may be 
handled in office practice, as well as suggestive prescriptions. 

The author does not advocate glandular therapj' in endocrine disturbances, although 
he gives an excellent review of the jrresent status of the principles involved. The 
chapters on postoperative care, postnatal treatment and prevention of female ail- 
ments contain some very fine ideas on gynecologic prophylaxis. Tlie book is higldy 
recommended to the general practitioner. 

— Philip F. Williams 

The large number of individual studies of biochemic changes in the course of the 
various phases of reproduction call for just such a comprehensive and critical re- 
view as is offered in this small monograph entitled Physiologic Chemistry at Pirth.'^ 
Adding to already available information the results of his own extensive investi- 
gations, the author arrives at the interesting conclusion that the process of birth 
in regard to chemical and physicochemical changes does not represent a unity but 
must bo divided into four parts; Dilatation of cervix; main part of expulsion 
stage; actual expulsion of child, and postpartum period. The characteristics of 
biochemic alterations for each of these four stages are described in detail. This 
monograph will be of outstanding value imrticularly to scientific workers in this 
special field. 

— Jingo Ehrenfest 

This book reflects the heightened interest of recent years in Obstetrical Analgesia 
and Anesthesia.^ The author through her hospital affiliations and experience is 
well qualified to write authoritatively on the subject. 

The methods applicable to the various stages of labor, abnormal deliveries and 
complicated labors are described in detail as to choice, action, and dosage of the 
agents and technic. There is a timely and important section upon resuscitation 
of the newborn where asifiiyxia has resulted from the drug.s administered. The 
ax>plicability of the various methods of analgesia and anesthesia to house i)ractico 
is fully discussed. 

That the dosage of some drugs has been calculated upon the English system 
of weights, stones, and pounds, does not lend the tables to universal use. The 
adoption of a jiarallel metric system might have been in order. Many American 
obstetricians question the suggested use of rnorjdiine shortly before delivery, others 
do not fjivor the recommended wide use of spinal anesthesia in cesarean section, 

'Tronlment of Common Fomiilc AilmcnlK. By Frederick .John McCann, Con.sultinK 
Suraeon, Samaritan Free Ho.spital for Women, London, etc. Third edition. 3711 paRc.s. 
Winiam Wood * Co., Baltimore. I!)34. 

•Die I’liysloloBisclie Cliemie der Gobiirt. Von Dr. Heinz SIe<lontopf, Privatdozent 
fuor Gcburt.^hllfe und Gynaekologlc an der Univorsitact I^elpzlB. Pp. 130. MIt •'> 
Kurven und 21 Tabellen. Johann Ambro.slu.s Barth, Lelpzlf;, 1S»32. 

''•\nacsfhcsin and AnalBcsla In Labour. By Katharine G. Lloyd-AVlllIams, M.D., 
Horionirj- Anaesthetist to the Koyal Free Hospital In London, etc. AVIth foreword 
hv Dame I..ouIse Alcllroy, Profe.sscr of Ob.stolrics and GynaecoloBy, I^jndon School 
of Medicine for AA'omen. i»i pages. AA'llllam Wood (c Co., Baltimore, 19.31. 
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wliilo olhors woulil rcfiurd tlu; omission of mention of local anesthesia in t!ic sec- 
tion fleulinfj with toxemias a serious fault in the presentation of the subject. 

Otherwise there is very much worth wliile in this full, though concise, analysis 
of the various methods of :in!ilgosia and anesthesia. 

— ritilip F. irUHains 


Miscellaneous 

The author of Economic rrohlcms of Medicine'-’ was a signer of the minority 
roi)ort of the Committee on the Costs of Medical Care, lie subjects the social 
and economic problems of medicine to a critical analysis in a series of topical 
discussions and brings out .strongly the right.s of the physician in tlie presently 
changing juefhods of ])racticc. 

His ideas regarding the socialistic merger of Medicine with a machine-age t3'pe 
of practice will be shared by all intelligent jthysicians. lie presents some remark- 
able figures regarding the extent of jiresent hospital facilities and indicates .a re- 
duction of their cost. The obligation of the jih.v.sician to the medical organizations 
stresses the elToct of collective action in many health problems. The relation of 
the ph.vsician to the community' should he to preserve the personal relation of 
phj'sician and patient. The author vigoroush" ujiliolds the recommendations of 
the minoritj' group wlui discussed the medical care of the American people. 

There is a careful analysis of the various present and jiroposed s.vstema and 
schemes of comjiensation and health insurance, foreign and domcBtic, and the 
subject of industrial medicine is fully covered. The newer methods of medical and 
dental care as worked out localU- in various areas are dissected and discus.sed. 
The author indicates that no one plan max* be feasible in all districts. Tie do- 
scrilx's the jiossible develojuuents which max' ensure health to the nation and po.si- 
tion and jirogress for the medical ]>rofession. The book .should be xvidelx' read. 

—rhilip F. WiUiams 


A Committee of the Western Surgical A.ssociation has comj>iled a list of the 
.Voni<.>: of .Sarofeo/ Ope rot ion, >;.■><' This nmuenclature greatlx’ reduces the multi- 
plicity of namc.s of surgical <i|!erafion 8 and has dropjjcd the eponymic. terminologx' 
in faX'or of ti common sense aiialomie, term describing the procedun* emplox’cd. 
The classification provides not only for uniformity, but allows for a flexibility 
found in Jut advancing science, and a contimiitx- of the sy.stem ma.v bo ])rovided 
In- {M'riodic revisions-. 

The names of operations are listed by system. At the foot of each page is a 
set of ijunlifying words and jdimse.s which may be adde<l to the names of surgical 
operations. There is an apixmdix listing fundamental surgical jtrocedures, another 
discussing jdiihdogic suggestions and correction.'^, for some criticisms xvill be made 
by the purists, and a final apj'cndix on cosnmonly used suflixc.s. 

The original number of ojH'rutions listed and .sent out for correction was 
The number was thus rclnccd to the l-V-'. titles given, Tliis reduction of “o jkt 
cent t>f the bnlV; of wonls and phrtises used in the present recording of siirgdcal 
prc.i-(viurc« is praiseworthy. An example of this roluejion which sliould be of in- 
tcr>c5t to all gyneer, legists is given on pages eight et seij. where a list of .sixteen 


I'folitrtn*. of Medlrtnr. 55y A, fA CbriKin-, M.S.. M.rX, Professor of 
x'tinti-iit f ;< cm-t'ovn l‘n!v*T.->5iy, Me.ilral f ic, gjg pnces. Tfie Slac- 

liis'lnr. Ceiiijon’-. X« w VorJe. 


^'NsilWr'. 

to; j-.e.r--'-. 


or Snrcirat friteratienv. c.n't arr.'tnucij i>\- tt; 

•dirmiKti SjM-ctit Con-.wUte.-, t>v Carl'K 

Vr-iicr ri’-hUsUlv-K Co., i-X P.xul, Minn.. 


•' XV* stern tJurcicfil 
Bl'ic):. JI.D. 
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operations, tlie majority of the titles eponymie, have been, reduced in tlie present 
system to two operations. 'It is apparent that some alterations and additions should 
be made in the list of names of obstetric operations. In the index, one finds 103 
operations listed under delivery; under uterus, 26 procedures are listed. 

Such a list will be to surgical records of the future what the Basle Nomenclature 
is to anatomy and what the new Standard Nomenclature of Diseases is to the record 
filing room. This list deserves the adoption and warm support of all surgical clinics. 
The Editor requests corrections, criticisms, and other suggestions. 

— Philip F. Williams 

This book entitled Dynamics of Populations'^ represents an extended inquiry into 
certain social and demographic data which bear upon the reproduction trends and 
other differentials in the various racial and cultural groups which make up our 
national population. 

The population growth in the United States is slowing down. The authors of 
this study feel that an equilibrium will be reached in from twenty to forty years 
with a maximum population of some 150 million or less. The trends of social and 
genetic heritage responsible for the decrease have been analyzed, with a study 
of the by-effects of communal resistance or expansion, and economic status as 
modifying infl.uence on the above factors. A study of the fertility and reproduc- 
tion differentials in these groups leads the authors to feel there null be little 
probability of any levelling of or reversals of these differentials. 

The measurable characteristics of American groups especially as regards health 
and cultural-intellectual development when studied from various available docu- 
mented sources showed a constant finding of high frequency of individual ability 
in the upper social classes. However trite this conclusion may sound, the obser- 
vations which lead to it form an intensely interesting survey of our socio-economic 
and occupational groups. 

The final section of the book on the causes and control of population trend brings 
out many factors wliich will merit the attention of eugenists and those of the 
profession who may be interested in the broader aspects of fertility, sterility, and 
the control of reproduction. With candor and without bias the physical and medi- 
cal, as well as the economic and social, factors affecting fertility are reviewed. Such 
remedies for the avoidance or correction of the factors resulting in unfavorable 
differentials in the birth rate are discussed in the final chapter on social control. 
One feels the broadminded attitude of the authors toward the wliole subject of 
social control epitomized in the section “conditions affecting the economic security 
of young couples.” 

There are various appendices of supporting material, a glossaiy and a documen- 
tation of sources of material. To the eugenist, the student of society, and the 
physicians this book will be of great interest and value. To the obstetrician it 
brings in another manner to our attention what Litzenberg has termed, “the chal- 
lenge of the falling birth rate.” 

— Philip F. Williams 

This volume is intended to cover the whole subject of Birth ControP^ for the 
general public. The author has admirabh- succeeded in her task. No longer a 

>>I>j-naTnlcs of ropnlntlon. By Prank Lorlmer and Frederick A.sborn. The Mac- 
millan Company, New York, 1034. 

«nirth Control. Its tJsc and Misuse. By Dorothy Dunbar Bromley, with an In- 
troduction by Dr. Robert Ixitou Dlckln.son. 30J paec.s. Harper & Brothers, New 
York, 1034. 
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(•.onlrovcr?iul topic but si living issue forced upon us by economic circumstsiiices 
it is timely tluit suck a complete sind ssnicly written discussion for the luity on 
control of hirtlis lias ajipcarcd. 

The various methods of contraception, ancient and modern, natural and mechan- 
ical arc described. The fallacy of the low risk period of the Ogino-Knauss theory 
is exploded. The reluctant attitude of organized medicine to have the archaic 
Comstockian Federal and Slate laws revised is fittingly chided. The illegal abor- 
tion jiroblcm in this country and the Icgtil abortion problem in the Soviet area 
arc well handled. The author’s references show verj* certainly that legalized abor- 
tion j.s no solution to the problem of birth control. There is a chapter on sterili- 
zation and one on .sterility which arc quite in place in a book of this nature. A 
very extensive recent bibliography and a resume of the State laws on contracep- 
tion complete the book. 

—FhiUp F. Williams 

The Jacket of thi.s bookm contains the statement that due to existing laws re- 
garding the dissemination of information upon hirlh control this volume is to be 
sold OTdy to physicians or upon a physician’s prescription. This is rather an anomaly 
when one realizes the enormous amount of thinly’ veiled literature distributed openly 
upon fominino hygiene in the United States today. 

In tins small volume Fielding discusses the methods he has found of most value 
in his work in Kngland. He makes a very good case for birth control in his clear 
chapters on the sociologic factors and meaning of the movement to free this branch 
of medicine from its jiresent legal shachlcs. Ho ably refutes many of the objec- 
tion.s to an oj'on knowledge of the subject by the public and the instruction of 
the laity b.v jdiysicians on biitli control mcthoils. 

— I’hilip F. JJ'illiams 


In !i remarkable scric.s of sixty-four photographic studies, Killian lias portrayed 
the Facial Expressions of Pain'^* observed in a large variety of diseases. Tech- 
nically' the work was accomplished in natural light with a Kollitlex camera, yellow 
fdter, and .«upcrpan fdm. The result of his labors is an outstanding contribution 
to photograidiy in clinical medicine. The changes shown in the face during the 
]>rogress of n case of Juvenile sarcoma, and of a case of tuberculous peritonitis 
are nmre striking evidence of the advance of the disca,‘-'o than any progress notc.s 
cindd ever be. 

Killian pleads for a nmn' o.Ktcndcd use of the camera in recording the ravages of 
the disease not only upon the physical muko-up of the face but also upon it.s .cuper- 
jkysiciil <iT si'iritunl cmlsodiiw'iU. He feels that in this way physici.an.s may be 
trained to a greater degree in tlic art of observation of emotional and psychiea! 
mant festal ions of disc.asc as contrasted with the somatic alterations of the counte- 
nance. 

—Philip F. Williams 


The thin paper and sninll tyrn* used has |ermittod a great deal more material 
to be included in this small book on Genitourinarti Diseasrsit than its size would 
indicate. In the four chapters the text offers the essential principles govern- 


nT -V of Itlm.-Control. By yrtchad 

Yr-n “ rc'.’ « tl.uMratlo.ns, and payes. The VancrursnJ Press.. New 

Bntnroka. Use Srlmrcrrllrlif- .\ntlU*. Von D.'. H. KiHIan Mft O' AW.O 

-vf' f.pnttcnrlnnry I)Uc.asc«. By Austin I. BobsA,, Brof’-'Tor o' atr,t 

n!u<r4u4s;^T)^ 8 4 : 
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ing diagnosis, examination, anatomy, and anomalies. Following this the separate 
diseases and conditions of the urologic tract are considered seriatim. While lack- 
ing the full detail of a larger text, the book offers a sufficient discussion as to 
diagnosis and treatment to be of much value to the physician in general practice. 

— Philip F. Williams 

Tlie author presents this book as the result of his researches into the manifesta- 
tions of the relation of rhcimatism and disorders of the autonomic nervous sys- 
temsro to various organic and systemic diseases. 

In considering the female reproductive system in regard to this relationship 
he discusses two types of dysmenorrhea, the hypertensive and the hypotensive. The 
former he feels is due to a hyperaugmentation of the uterine os through the tho- 
racicolumbar system, the latter is due to a contraction of the body of the uterus. 
The stimulating causes are mental, toxic, and allergic. Menorrhagia he regards 
as due to an imbalance of the autonomic system. This may appear through either 
excessive inhibiting action or through deficient augmentatory action of both sys- 
tems. In pregnancy the hypertonic, excessive augmentative action of the thoracico- 
lumbar system, causes slow dilatation of the cervix, and a tendency to toxemia; 
the opposing or opposite system predisposes toward relaxation, easy labors and 
hemorrhage from a lack of pressor influences. 

■Wliether all the author’s theories in regard to arthritis and other joint conditions 
will be accepted remains to be seen. 

— Philip F. Williams 


'*Thp Autonomic DIucuhch or lUiciimntlo Syndrome. By Dr. T. M. Rivers. 209 
pages. Dorrance & Company, Inc., Philadelphia, 1034. 
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ANKOUXCEMENT 

During tlip S{>rin{» of 19:50 u coiniiuttce for the study of sex variants was forint"! 
with tlie following niembersliip : Ghairnian, Eugene Kahn, M.D., Yale University; 
Becrotary, Kohert W. Laidlaw, AI.D., Colunihia University; Treasurer, Carney Landis, 
rii.lX, Columbia VniverHity. These three officers, together with Kobert L. Dickinson, 
M.D., National Comuiitteo on Maternal Health, and Josephine 11. Kenyon, M.D., 
Columbia tlniversity, constitute the Executive Committee. The Committee members 
are Clarence O. Chenet’, M.U., Columbia University; Maurice E. Davie, Ph.D., Yale 
University; Earl T. Engle, Ph.D., Columbia University; George W. Henry, M.D., 
Cornell University; E. A. Hooton, Ph.D., Harvard University; Marion E. Kenworthy, 
M.D., Kew York Bchool of Social Eesearch; K. S. Lashlcy, Ph.D., Harvard Univer- 
•sity; Adolf Meyer, M.D., Johns Hopkins University; Catharine Cox Afilcs, Ph.D., 
Yale University; Harold D. I’almer, M.D., University of Pennsylvania; Philip E. 
Smith, Ph.D., Columbia University; Eilwanl A. Strcckcr, M.D., University of 
J’ennsylvnnia ; Le.wis M. Termun, Pli.D., Stanford University; and Dorothy S. 
Thomas, PIi.D., Yale University. 

The objects and reasons for the organization of this Committee arc the following: 

1. To correlate the various se.ientific intere.sts in this field of study. 

2. To sene as a soientific sponsoring agency for the furtherance of research on 
sexual variation. 

fi. To appoint advisory sub-committeees for projects siionsored or to be .sponsored 
by the Committee. 

At the present time the Committee is sponsoring several projects dealing with 
Immosexu.'ilify a.s if apfiears in variou.v clas.se.s of .“ociefy. A .study of dO male and 
.'id female homosexuals of cultured background is alrea<]y under way. Plams are far 
advtinced for: (1) A study of liomo.se.xuality as it exists among members of the 
U. B. Murine Corps; and (2) A .stmly of bomo.scxual practiee.s among adole.scent 
boys wlio are inmates of .an imstitntion for juvenile /leliiujuency. Tluxse project.s in- 
rlmle a psycbiutric, endocrinologieal. roentgenological :ind hormonal approach to the 
problem. 

The Committee will be glad to con.eider any research project.s which may bo pre- 
.“jented that liavc a bearing upon the phy.siological, psychological, p.sychiatric or 
sociological problems of sox variants, and to act in a spon.soring and advi.“ory eapacitv 
should such projects be approved. 

.\11 eomnumication.e slunild be nddn>.“sed to the Becretarx-, Dr. 1{. ^r. Laidlow, at 
1911 F,irt Washington Avenne, New York City. 


American Board of Obstetrics and Gynecology Examination 

The next written examination and review of case hislorie.s of Group 
B applicants for certification by this Board will be held in various 
citie.s of the United States and Canada on Saturday, December 7, 1935. 

Application blanlcs and booklet of information may be obtained 
from Dr. Paul Titus. Secretary, 1015 Highland Building, Pitt.sburgh 
(G), Pennsylvania. Applications for this examination mvist be filed in 
this orrsoe not Inter than Xovemher 1, 1935. 
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American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons 

At the last Aim n al Meeting of the Association, held September 16, 17, and 18, 
of the current year, the following officers were elected: 

Dr. Louis E. Phaneuf, President 

Dr. James W. Kennedy, President-elect 

Dr. E. H. Falls, Vice President 

Dr. Lewis F. Smead, Treasurer 

Dr. James E. Bloss, Secretary 

Dr. Leroy A. Calkins, Assistant Secretary 

Dr. W. T. Dannreuther and Dr. M. Pierce Eucker, 

' members of the Executive Council. 


The Central Association of Obstetricians and Gynecologists 

The Seventh Annual Meeting of the Central Association of Obstetricians and 
Gynecologists was held in Omaha, October 10, 11, and 12. The guest speaker was 
Dr. IValter T. Dannreuther of New York. The following officers were elected: 
President, Dr. Buford G. Hamilton, Kansas City, klo. 
President-elect, Dr. Jeane Paul Pratt, Detroit, Mich. 

Vice President, Dr. James E. Garber, Birmingham, Ala. 
Secretarj'-Treasurer, Dr. Ealph A. Eeis, Chicago, 111. 

Detroit w’as chosen as the meeting place for 1936. 


Errata 

In Dr. Samuel H. Geist's article in the October Issue of the JounNAi. on page 483, 
the legend for Pig. 4 should read "Lipoid stain showing presence of fat globules in 
the tumor cells.” Also on page 490, the legend for Pig. 14 should read "Showing 
connective tl.ssue arrangement w’ith fine fibrils extending into the celiular islands and 
surrounding the individual cells." 


The author of an article entitled; Jlateimal Morbidity and Mortality in the Philip- 
pine General Hospital, abstracted in our Journal, 29: 239, 1935, is Dr, H. Acosta- 
Sison. 


On page 447 of the September issue of the Journal, in footnote 19 the title of the 
book should read "Healthy Babies .Are Happy Babies”. 



Books Received 


THE ftTORV OF MEDICINE IN' THE MIDDLE AGES. By David Kiesrnan, 
M.D.. Si’.D., Professor of History of Medie.ine and Professor Emeritus of Clinical 
Medicine, TJniver.sity of Pennsylvania, etc. Illustrated, 402 pages. Paul B. Iloeber, 
Inc,, New York, Ipn.j. 

THEORY AND PRACTICE OF ANESTHESIA. By M. D. Noswortliy, M.D., 
Anae.atlietisf. to 'Westminster Hospital, Grosvenor Hospital for "Women, etc. "With 
35 illustrations, 224 pages. Hutcliinson 's Scientific. Publications, London, E.C.4., 
1035. 

GYNECOLOGICAL AND OBSTETRICAL TUBERCULOSIS, By Edwin M. 
Jameson, M.D., Fellow of Trudeau Foundation, Attending Surgeon, Saranac Lake 
General Hospital, etc. Illustrated with 31 engravings, 256 page.s. Lea & Febiger, 
I-hilndelpbia, 1935. 

MEN AND WOMEN. The World , Tourney of a Sexologist. By Magnus llirsch- 
fold. English version, illustrated, .325 pages. G. P. Putnam’s Sons, Now York, 
1935. 


YOUR NEW BABY. How to Prepare for It, How to Care for It. By Linda 
McClure Wood.s, R.N. Illustrated. Robert M. McBride Co., New Y'ork, 193.5, 

MIDWIFERY. By Ten Teachers. Under the direction of Clifford White, M.D., 
F.R.C.P.(Lond.), F.R.C.S.(Eng.), etc. Edited by Sir Comyns Berkeley, J. S. Fair- 
b'lirn and Clifford Wldte. I'ifth eilifion. illustrated, 740 pages. William Wood & 
Co., 193.5. 

ETUDOS CIRURGICOS. Par Eurico Branco Ribeiro. 1. Serie. Pp. 241. So- 
ciedade Edit ora Medica Limitada. Siio Paulo, Brasil, 1934. 

PUERPERAL GYNECOLOGY. By J. L. Bubis, M.D., F.A.C.S., Consultant in 
Obstetrics, Gynecologist, Ml. .‘^inai Hospital, Cleveland, Oiiio, etc. Illustrated, 199 
pages. William Wood A- Co., Baltiraoro, 1935. 


PRINCIPLE.S AND PRACTICE OF MEDICINE. Originally written by tke 
late .^ir IVillium O.slor. Twelfth edition; revision made by Thomas McCrae, Profes- 
sor of Medicine, .Tefferson Medical College, Philadelphia. 119G pages. D. Appleton- 
«’emnry Co.. New York, 1935. 

PRliVENTlVE MEDICINE AND in'GIENE. By Milton J. RoHcnau, Profes- 
sor of Preventive Mcxlicine and Hygiene, Harvard Medical tjckool. Sixth edition. 
D. -\pph'toa-Century Company, New York, 193.5. 

LIFE BEGIN.S. Childbirth in Lore and in I.itcratnrc. By Morris Braude, 
Pfrtft'<--5or of Psy.'hiatry, Rash Mcdicrd College, University of (3i!c-,go. 
P’-" Argo.f Chicago. 


OHSTETHIC.S for t'n*' Cei'.eral Practitioner. By J, 
Gyrnvelogj-, Loyola Ur.iter.'ity if'tlrooi of Medicine, O; 

goj Natioard M.-^Mcrd B-ac-fc Comp 


P. Gre-onhiik Profe^ior of 
licago. Edit'"! by Morris 
'-any, Inc., New York, 19.35. 
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TEAITEjNIENT DE L’ECLAMPSIE. Par B. Stroganoff, Leningiad. Preface de 
IT. Vignes. 112 pages. Masson et Cie, Paris, 1935. 

THE OBSTETEIC PELVIS. By Herbert Tlioins, Associate Professor of Ob- 
stetrics and Gynecology, School of Medicine, Yale University. With drawings and 
photographs by the autlior. 128 pages. Williams & Wilkins Company, Baltimore, 
1935. 

DISEASES OP WOMEN. By Harry Sturgeon Crossen, Professor Emei'itus of 
Clinical Gynecology, Washington University School of Medicine, etc., and Eobert 
James Crossen, Instructor in Clinical Gj'necology and Obstetrics, Washington Uni- 
versity School of Medicine, etc. Eighth edition, entirely revised and reset. With 
1058 engravings, 999 pages. The C. V. ilosby Co., St. Louis, 1935. 

INFANT NUTEITION. By William McKim Marriott, Professoi- of Pediatrics, 
Washington University School of Medicine. Second edition. The C. V. Mosby Co., 
St. Louis, 1935. 

LEHEBUCH DEE- GEBUETSIIILPE. Herausgegeben von Professor Dr. W. 
Stoeckel, Geh. Mcdizinalrat, Direktor dcr Universitaets-Frauenklinik in Berlin. 
Viertc, verbessertc Aullage, niit G20 zum groessten Teil farbigen Abbildungen im 
Text. 1036 pages. Verlag von Gustav Fischer, Jena, 1935. 

OBSTETEICAL PEACTICE. By Alfred C. Beck, Professor of Obstetrics and 
Gynecolog}', Long Island College of Medicine, etc. With more than one thousand 
illustrations, 702 pages. Williams & Wilkins Company, Baltimore, 1935. 

IMMUNOLOGY. By Noble Pierce Sherwood, Pii.D., M.D., Professor of Bac- 
teriology, University of Kansas, and Pathologist of tlie Lawrence Memorial Hos- 
pital, Lawrence, Kansas. Illustrated, 608 pages. The C. V. Mosby Company, St. 
Louis, 1935. 

THE PAEATIIYEOIDS, in Health and in Disease. By David H. Shelling, M.D., 
The Johns Hoj)kins University and Hospital, Baltimore. Illustrated, 335 pages. 
The C. V. !Mosby Company, St. Louis, 1935. 


Witherspoon, J. Thomwell: Uterine Hemorrhage, A Simple and Practical Classi- 
fication, New Orleans lil. & S. J. 87: 751, 1935. 

The author offers a simple classification of common forms of irregular uterine 
bleeding based on the age of patients. P.aticnts are divided into two groups: from 
20 to 30, and from 10 upward. He realizes a difficulty in the intermediate group, 
30 to 40 years, where the two groups overlap. In the younger grou[) he lists (1) 
bleeding a.ssociatcd with some phase of pregnancy such as aboifion and ectopic 
prcgnancie.s, (2) acute pelvic infections, (3) endocrine disturbance.s, and (4) 
obstetric injuries (malposiiicns of the uterus, erosions, eversions, and lacerations). 
In the older group ho li.ds in order of importance: (1) Cancer of the cervix and 
funduf?, (2) lij-perplasia of the endometrium, (3) submucous filjroiils, (4) ovarian 
tumors, (5) cervic.al or uterine polyp. 

The author emphasize.s the fact that abnormal bleeding at the time of the meno- 
pause .should be investigated by diagnostic curettage when tlie eau.‘-e of the bleeding 
cannot be determined by other examination. 


EiroK.VK .S. Ai;k(£. 
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labor throughout the lower levels of the pelvis. No attempt is made 
to give statistical data in this paper. Instead, we are describing 
what to us are some of the outstanding observations in the careful 
study of over 1,000 complete roentgenologic examinations of the 
pelvis and fetal head obtained before, during, or after labor in con- 
junction with the known details of the actual delivery and the facts 
ascertained by vaginal examination. 



Figr. 1. — ^Lk-itcral roent^enoffram early In labor. A. B., First plane of Inlet and true 
conjugate diameter. C. D., Long .axl.s of fetal head. E. F., Fei'pendicular to Inlet 
through midpoint of true conjugate diameter. Extreme posterior parietal position at 
inlet. Such .a marlted degree is rare. Note relationship of C. D. to E. F. and A. B. 

Careful study of tlie lateral roentgenograms illustrated in Figs. 1 to 7, in. tvliicli 
the fetal head and its long axis {C. B.), the true conjugate {A. J?.), and a per- 
pendicular through its midpoint (F. F.), as well as the pubic and sacral boundaries 
of tho tmo pelvis from the lateral aspect have been outlined, •will bring out several 
important points relating to the entire mechanism of labor. These facts are sepa- 
rately dealt with in greater detail later in the text. 

Tho marked obliquity of the long axis of the fetal head to the true conjugate 
diameter or its perpendicular, illustrated in Figs. 1 and 2, accounts for the position-s 
a.®sumcd bv the vertex in e.xtrcme examples of a posterior and anterior parietal 
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Itosition. In Figs. 3 and 4 the more u.sual degree of obliquity is shown. The long 
nxi.s of the head, however, is stiil at an angle to the inlet. With engagement and 
de.cccnt into the true pelvi.'s a marked change in the direction of the long axis of the 
head occurs, an/J in Figs. 5 and 6 it will he noted that C. J). is now directed down- 
ward and backward away from the perpendicular E. F. The axis of the head in 
Fig. r> is directed po.sterjorly forming a wide angle to E. F., and in Fig. G the head 
lia.« de.scended to a low level with its long axis parallel and close to the sacrum. After 



FjfT. J. — T-atcral rorntrenoarnm early tn labor. A. tS., KJrrt niaiio of inlet and true 
corsjuratc diameter. O. D., I/ontr axl? of fetal head. F. F.. i’ornendiculfir to inlet 
tlircup:!! snSdooint of tni-; conjuKnte diftincier. Extreme anterior pri,rict.al porllion. 
ro r.ant In this demee? .a? to bo con.'^Idcrod nn ob.-tetrical curio.'sitj-. Note relationship 
of C. n. to r. r. A. i?. 


rotntiDa has t'ceurrod and tlie vertex Ims des-^ended into the lower fore jielvis 
(Fig. Tl. the axis of descent again show? no rcl.it io.nship to the pcrpe-ndicalar of 
the inlet. V.at srrtns oljviotisly rnrallel with the sjanpliysi? and deseending rtitr.i of 
the pal^c-i. It will he ohserveis th.it the pcrp.cn'i!et’.b.r to the true coniegato E. F. 
r-rrve-t merely as an ists c-i rcfercnr.r from whieit the- angulnr rditi<>n.=hip of the 
long axis of the head vdthln the true pcivts rr.ny be d.jtcrmsned. 
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The extreme example of the posterior parietal position or the so-called Litz- 
mann’s or Yarnier’s obliquity, illustrated in Fig. 1, is quite rare, but the lesser 
degree of the same obliquity, as illustrated in Fig. 3, represents in our experience 
the common position at the time of engagement. As descent occurs from this or 
any position into the true pelvis, the long axis of the fetal head swings downward 
and backward, while the fetal axis is carried forward until the line of descent, 



Tig. 3. — Lateral roentponogram early In labor. A. B., First plane of inlet and 
true conjugate illaineter. C. D., Long axis of fetal head. B. F., Perpendicular to 
inlet through midpoint of true conjugate diameter. The u.sual degree of a posterior 
parietal po.sltion at the inlet. This degree of asyncliti.sm l.s the aver.age at engage- 
ment. Note that C. J). slope.s fonvard to B. B. pointing into fore pelvl.s. 


having cros.«ed behind the perpendicular of the inlet, jioints tow.ard the bottom of 
the po.«ferior pelvis tis rcpre.sented by the anterior surface of the lower .sacrum 
(compare Fig. with Figs. » and C). This curve of descent from the tij)i)er fore 
pelvis to tin; bottom of the jio-sterior pelvis npce.«sit!ite.s that the jjosterior pnriet.al 
bone ami stigittal suture, originally felt near the symphysis, i.s earried downward 
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nmJ bnckw.'irtl, lo;<s cnpily palpaWc, while the anterior parietal becomes 

more accessible to the exaniiniiifj finger as the level of the inidpelvis is approaehofl. 
Though the hea<l is eonslanlly mlapling itself to the pelvis, the chief factors which 
cause rotation become operative at this level. Synchronous with rotation, the head 
de.sf'etiils and moves forward along the inclined mnscnlar plane of the lower forn 
pelvis until tiic baek is close to and parallel with the symphysis. 

The typical anterior pariot.-il position or Xiigele's obliquity, in which the sagittal 
suture points toward the promontory of the saenim ns in Fig, 2, in onr cxpencnco 
is so rare as to bo eonsidered almost an obstetric curiosity. Lesser degrees of the 



I'ic. t. — T-;ucnvl romtccnocniivs <arly Jn tabor. ,1. i:,. J'Jrst piano of tnb-t. anfl 
true dtrsmet' r. C. />.. I/anc: axis of fetal le-int. E. I’erpeiullcular to inl<‘t 

ihrough m5<SrH“»5nt of triii’ ronjiicajo «51a»n>-t’T. .V rolaitv.-iy rare. Iml no uncotntnon 
fticni of an ant-Tior parietal position at tb.c tiilei, Xoto that C. I). is a!rm>.-l perpen- 
'lifular In the inb't ixji is Snrlinfil sllphtly behtnil Ji. }■'. This fend'-ncy is more noiic*'- 
nb!e t\hen tiiv fi'ta! spine is located tm'd foxmO to he in front of the P"rjM--n'llcuh)r 


same positinn. illustrated in I'ig. 4. are some-.vhat more freipicnt. hut nh.cn .such 
a position is found, it is usually nsstsdated with a sagging forward of lie- uterus, 
carrying with, it the body of tlu' fetus. If the relationship of C. J). io /■'. i« 
closT'ly Mr.-iiid in Fig, 4, it will }»e note,] that, ahhough tlie isi-ad is, to rdl inlou* 
and purpose, perjiadieular to the inlet ,L 1>,. its long axi.s C. D. points .slightly 
!ii.''a:r.ii This irdnor .atili rior parietal teuilency b<‘-cnmos more oljviotis ivhe.n the 

b'Ug axis of the bead is aKspeiated with the line of the fetal '.enebral eolua-n, 
wh’fr. it will I--. f,v;r,'.! fetrd axis is dcjlnitely in front of th- I'erpetulicnlnr 

of she ir.h’t. n.c nx!» of under tluree circuir.s'tinfes, jc stmigi;* dosvnsv.ard 
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and backward in the line of the long axis of the fetal head G. D. until at a low level 
in the posterior pelvis the head is found almost parallel to the sacrum as in Fig. 6. 
The principle of descent is similar for both these minor posterior and anterior 
parietal tendencies at the inlet. The posterior parietal tendency necessitates that 
the long axis of the fetal head G. B. cross behind the perpendicular in conjunction 
with a forward movement of the uterus in labor. In the case of an anterior parietal 
tendency, or with any head which at the onset of labor is fitting squarely in tlie inlet, 



Fie. 5. — I.atcral roenteenoeram In labor. A. B., First plane of inlet and true con- 
jueate diameter. O. D., Lonj? axis of fetal lie.ad. E. F., Perpendicular to inlet through 
midpoint of true conjugate diameter. Eng.agcment ha.s occurred. Note that the long 
axl.s of head C. T). is directed ngaln.et sacrum behind E. F., having engaged from a 
po-^terlor parietal position. 


the first part of this movement i.s unnece.ssarj' (compare Figs. 3 and 4). For both, 
the normal line of de.=cent is one which carries the head downward and backward, 
ultimately at or behind the perpendicular of the inlet to the bottom of the posterior 
pelvis close to the lower aspect of the .sacrum. 

"What factors may be suggested in cxidanation of this method of engagement? 
A study of the relationship of E. /•’. to C. V. in Figs. 5 and 6 will indicate that 
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tliis posfcrior curve of descent can scarcely 1)0 considered primarily duo to the 
static pelvis, l)ecause in Fig. » the long axis of the liead at that particular level is 
directed against the snermn, not parallel with it as in Fig. G. "Wo believe that the 
lower pole of the uterus plays an important directing role in this mechanism, in 
conjunction with a forward movement of the uterus and the fetal axis. 

Another important point which needs furtlicr c.vplanatlon concem.s the particular 
.static axis followed by flic head through the pelvi.s. I'hc region used con.sistenlly by 



l iS-. — -Ivitfr.-)! rr'enlK-mocroTn in Inhor. A. I!.. Fir?t of folct rin'l tru^' 

vf'njvors'.c (tUuiwUr. C. I).. axl- of feral lu'.a<l. JT. F.. l>rr'’,n'l!cu!ar to inlci 

llitxy.scts mStlp-iln! of true conjuirato «ltam>;t<T. BnaaconK-nt V.n.n o^'currod. Xoto that 
<■•. i“ to frirnim atrl brldn-i F. F. In t!ii» ca?e. ^npajp nir-nl o'-curre'! from 

A nntfrior Jn l*ic. -U 


she hfad in pelves is indiented to rur.antage in Fig. 5.". In all pelves, the widest 
lr,'ir,sver¥e dinnu-ters are healed !‘-ehir.d the midpoint of the anteroposterior diameter. 
In freer ih.o; tl.e i-.fa-,: ja-ay jnnhe c'nsjsten; u<c c-f this niore ample region, the lower 


t'cle of the 
a rv'tWiins 


uterus gusd'-s it sr.ie the r-rsferior relvjs cirr-.e 
v.L'.rh, ptevrnts it from er.rrnaching too roon 


to the y.aenim ar.d ofTer.s 
cn the fere p^elvis where 
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narrower diameters may exist. In Fi{>'. 55, it will be observed that the major iiortion 
of the head is located behind and above the ischial spines. The fore pelvis is avoided. 
Thus the central axis of the superior strait is too far forward in the pelvis to repre- 
sent the axis followed by the head through the true pelvis. Tliis latter axis of tlie 
posterior pelvis is illustrated in Fig. 24 (C. /?.). 



Fig-. 7. — ^Lateral roentgenogram late in labor. A. li., Pir.st plane of inlet and true 
conjugate diameter. C. D., Long axl.s of fetal head. E. F., Ferpondicular to Inlet 
througli midpoint of true conjugate diameter. Head In fore polvLs with back anterior 
and parallel to .symphysl-s. Long axis of liead C. D. points into upper po.sterlor pelvl.s. 
Fetal back in advance of E. F. In axis of fore pelvi.s (.see G. F., Fig. 2A). 


Tn thc.se roentgenograms it will also be observed that the anterior boundary 
of the fore pelvis is not the width of the symphysis alone, as usually accepted, but 
includes the entire depth of the fore pelvis consisting of the, posterior aspects of 
the symphysis and the pubic rami. Tlie true pelvic cavity, therefore, a(;tually 
approaches the fonn of a parallelogram, in which the anterior bonj' boundary is 
comparable in length to the pelvic surf, ace of the sacrum posteriorly. 
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Tlio uliovo illtiH*.ra<c'l in Fifis. 1 l«) 7. ohtninril by re})t’:ite<l stereo- 

roentpenoi^rjimK ito'l larjje l:iton*l films of tlie jielvis (Turin" labor, havi^ occurred 
so eoiisisteiitly in tionnul labor us to be iiiterpretetl by us' jis the usual or tivcrape 
method of descent. To exjihuu fully the mO(diani«tn of labor, other f-.tetors besidc.s 
those of the planes and axi-s of the sttitic jielvis have to be tiiki'U into account. 
'J’here is, for insttincc;, the axis of the uterus proper and its ln\v(;r ]iole; also the 
muscuhir tind liptunentoiis putter of the pidvic outlet. All of these and other points 
will lie considered in detail under the followinp heads; 

3. Uelationship of the bony inlet to the outlet as influencin" the mechanism of 
labor. 

2. A discussion of the points of oripin of the true conjupiite diameter at the 
iuh‘t in relation to the various planes and axe.s of the pelvis. 

.T. Tiie tixis of the uteritie soft ]>arts in the ujiiier 3ielvis; the soft parts of the 
lower jielvis and their sipnitieaace. 

•S, Tin; axis of the true ]ielvis as r<!venled hy this iuvestipaf ion, and as compared 
to the accejit('d coucejition of tlie pelvic, axis. 

o. Tlu‘ normal mechanism of labor de.xcrilu'd and illustrated, .«howinp the applica- 
tion of the jirim.-iph'.s dc.scribed. 

G, The inamier in whieh the nbimnnal jielvis may modify this normal mechanism 
will be liniifed to a discussion of the followinp: (a) The mechani.sni of labor in 
android (male) tyjies. (b) Fettil pelvic adaptation at the inlet in relation to the 
shajie of the inlet, (c.) The tyjie of pelvis assocititcil with the persistent jiosterior 
position. 

]. ItKf-ATIOX OK THK IIONY I.\'bi:T TO THU OrTbKT 


This itivo.stipjiiiou of the inochnuism of hihor. wliicli virtually rop- 
rosouls llie elijtieal applietilion of our ]>rovioiis stiiclios oji llio varia- 
tions in pi'lvie sirehitoelnro. has been prtilifyintr in Uvo ways. Tl has 
.snbslanlisitod the jiccnravy of iho original tmatomit; doscriplion of 
eaeh of the four ptiront lyjics. ihe uynocoid. android, iinliiropoid. and 
jthdyjiolloid forms. And it has mttde it jiossible tfi obsorve Ibo case 
with wbicb the sbiipc of the ptdvis may' be correlated to the meelia- 
nism of labor. 

The widest tran.sverse diameter of the inlet is nsed to divide the 
inlet itdo an anterior and posterior sepmenl. each of which display.s 
a char.'ict eristic shape for the four paivnt jtelvic types. Pip-.s. S to ]]. 
We linve noticed that this diameter bears a very important relation- 
shij) to the interspinou.s diameter situated at a lownr love! in the 
pelvic outlet. Th>sf iu'it (iutm((ir.< .so rJosfli/ approach ihr ,samc Irons- 
verst' vciiicrj plnvr iho( for praciual purposes one mop he conshhrul 
either pi rpaifUetilnrly hfloir or perpfvfiicutarhj ohnvt the oihry, as 
(he rase mop he. This relationship is noted consistently wbejt the 
shebdal pelvis is viewed with the plane of the inlet (hater to be de- 
scrilu'd' held so that the liiio of vision is directed at ripbt anples to 
the point of ituerscc* ioit of the trasisver.^e and anteroposterior di- 
zimeters of the inlet 12. note peri*endienl;ir relationship between 

I), arel T'- IP'k 

Tlsns a ?r.snsveri-e section <>( the p(dvis through its widest frans- 
ver-c diauo'ter u.nd the jsehial spines div'tles the pelvis into an tin- 
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in regard to a clear nnderstaiidiiig of tlic capacity of the anterior 
and poslerior pelvis at the outlet. 

Having established this principle and observed that it holds for 
all types of pelves, it remains to infiuire into the mnnner hi which 
such establisiied obstetric measurements as the anterior and posterior 
sagittal diamct(frs of the outlet, (Klien) are affected. Note that the 
anterior sagittal diameter (Klien), Fig. 13, B. F., is really an index 



Ffsr. 12. — Inlvt viow; JO'Intlon 'ostween Intel and lower pelvis. Principles apply 
To all lypi;.s (anlliixipoid type IlUislrntcd). The widest lransver.se diameter of inlet 
C. I). 1r directly above the Inler.splno\)s diameter C' X>’. The Intcrlubcrous diameter 
Is In front of and con.«ldi'r:il)ly below the intcr.spinoii.s diameter .and almost Invarlabl.v 
loiiKrr. The anterior .sagittal dimncler Is longer than tlic po.stcrlor sagittal Jl'. 



— *''d'.rnl view of Kiir. 12. Tim .anl« rior .‘•anlttal .-1’ and the i>osterior 
.•e-srittai Jn nre pr.'S'p.ad from inlet to otill't .and represent the true index to t)tdvlc 
enpaeity for rnpustfrior di.T.nn.tcri< tiinmciiout tii'^ pelvic, Mo<liae<l only by 

% .ari.-itP-.r!!-. in tile sni'jmbic undi rmii lower .sarnii region. Note tiiat tiie anterior 
.segiURl of Kil'-n /■'. repix.-'i nts nn Index to th*.- perpendicular h netb of Use I'-'chlo- 
puide rrmS. v. f;tle the popteslor ranittul of Kllem F. C- l.s not n.s reli.abie an index to 
t-e-t-rior piivK- careutty as the P-ngth of /;= r.t hluher lewis. 


to the perpendicular length of ihc pnhic and ischial rami and, there- 
fore, of little obstetrical significanee. Tiic capacity of the lower fore 
pelvis is primarily d<’peudont on the tran.'^verse diameters in this 
region (Figs. 1(5 to 1ft). Any mcasureincnt of tiie posterior sagittal 
di-arneter of Klien at the outlet cannot be accepted as .a reliable index 
to posterior pelvic capacity at higher levels (Fig, 13, E. r;-). This 
diameter may b-e d.-e'rea*;*.^! by a fonvard curvature of the sacral tip 
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in a normal pelvis to tlie same degree as it is shortened in an extreme 
android type, in wliicli the head would be arrested at tlie inlet. Or 
again, an increase in the length of the postei’ior sagittal diameter of 
Klien may infer either a long anthropoid type of posterior segment 
in the posterior pelvis or a straight sacrum which is inclined back- 
Avard. In this latter case, the posterior segment at the inlet may con- 
form to any tj’pe. In other words, Ave are stressing the importance 
of associating the outlet diameters Avith the pelvis as a Aidiole in 
establishing a Avorking prognosis in regard to the mechanism of labor. 

In order that the length of the anterior and posterior sagittal di- 
ameters of the inlet, as described, may be maintained throughout the 
pehds, the sacrum must possess a normal curvature and inclination 
posteriorly, Avhile the symphysis and pubic rami anteriorly must ap- 
proach closely the same parallel plane and become straight. Fortu- 
nately, this desirable anatomic relationship usuallj' obtains, but this 



Pip. 14. — Eatcral view. Posterior pelvic capacity at tlic outlet .as modifled by lower 
.sacral v.ariations. C* forward cuia’ature of sacrum .at low level. Compensatory space 
directly forward at A* in lower aspects of subpubic arch. C represents elevation of 
forw.ard .s.acral tip toward region of i.sciiial spine. Loss of compens.atory space 
directly forw.ard at X, since subpubic arch narrows rapidly toward symphysis in this 
region. Note that differences in posterior sagittal of Klien, E. O. and E. C‘, give no 
reliable indc.v to the change in level of sacral tip. Resistance offered head by .sacial 
tip hinders the normal dilatation of cervix (see arrows). 

Fig. l.'i. — Lateral view of fore pelvis. In addition to .a decrease In tr.ansverse 
diameters in lower fore pelvis (see Figs. 1C to 10), the deviation of plane of the 
pubic rami beliind the pl.ano of the .symphysis m.av modify lower pelvic c.apacity in 
the fore jielvi.s. 


rule ).s not iuA'ariablc. It is the departures from the normal Aidiich 
can be expected to modify tlie mechanism of labor. In tlie po.sterior 
pelvis, loAver sacral variations, such as an acute forAvard inclination 
or curvature, Avill decrease tlie outlet capacity. When this occurs, it 
is not so much the extent of the forward SAA’ing of the sacral tip as 
it is the amount of elcA'ation of tlie loAA’er sacral rf'gion in relation 
to the ischial spines. Fig. 14. If tlie sacrum curves foiward at a 
loAA- IcA'el. the mechanism of labor need not be affected materially 
unle.ss the general pelvic tyjie is distinctly abnormal. The head can 
descend to this Ioaa’ level Avhere it may utilize, Avhen it moves into the 
fore peh'is, the space afTorded by the Avidest jiart of the .subpubic 



('Ai.invrrr.L nr ai.. : 
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;irch nl a point directly in front of the lower sacral region. II. how- 
ever, considerable elevation of the lower sacral area i)i relation to 
tlie ischial spines is present, a bony platform is created in the poste- 
rior pelvis which may cause arrest of the head at a higher level. In thi.s 
case the head cannot move, fonvard heeanse no eomjiensatovy space exists 
directly in front, in the narrower upper portion of the subpuhic angle. 
At, this higher level, the pubic rami converge toward the under sur- 
face of the .symphysis and olTer a more solid bony resistance to the 
lateral aspect of the fetal head when any attempt is made to direct 


lO;:. 


1C, — \ 



ntirrdw Milijiulilc nroli .>iiinil:ir in .«lz<> to Fitr. IS. Xoti; lnli.T.«{itno\is 

(.1. /!.) j'.nA inUTluhi.-roup aininoO’r.-! (C. /).). 



l-'ir. K. — Inl' t vjf'w of jhlvlri In Ki;:. IC. Tvi'ic-il .'iTt'lroiil lyjH-. <,)lis<rvv Sii.-il tJo- 
Oilrr-i'lnr.’.i-- i.t. nn.\ Inlvnuli'-roiw aCuinvtory (C‘. J).) nr<; ions: nnA thi- 
('.•nvi rr." in of U-.*' lritt>-r to fovin fi n'nrovv “iil'inildo nrcli. .V:-' :i tiio 

• iiUr.' ?.>!■«• IK U!.« Wi ll fonn-'il in .“j-iti- nl th<‘ narrow .-in ii ir.). 


the heail into the fore pelvis. For each of the two levels of t)jc 
.sacrum ilhistratcd its Fig. l-t. the lenush of the posterior sagittal 
diameter nf Klieji {h\ (’. and ff. Cp) wmdd give no reliahle index to 
th.e degree of saer.-d elevation «*r the type of olisttdricnl difiicultv 


eiu-onntered. 


Labor in pelvi-s with a 
i^- I’l'imtilica ted freipu’SUly 


fur’eard enrvattir** 03 the lones* sacra! rcgiiui 
by fiiiltire of the cerviv to dilate and r<-ls-;«ct 


ficrm.idlv. 

Tli.> le mL 


rhe t'ansc for tb.vs cewival ditucnliv 
Uirctinv the resi-.tjn-'*’.,* of tin* lov.'nr 


5*^ «’Xj>!ained in Fi'g. I I. 
saernui and coccys Lnr- 
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rows), is unable to descend far enough at the height of each contraction 
to bring pressure to bear against the dilatable eervix. As a result, 
dOatation ceases usually with an appreciable rim of cervix around the 
head. This abnormality illustrates a principle in the normal dilatation 
and retraction of the cervix. For this to occur, the head must be per- 
mitted to descend with each contraction unobstructed by the bony 
pelvis at any point, in order to make proper pressure against the 
cervix and then to recede to a higher level through the elastic recoil 
of the soft parts as the contraction subsides. 



Pig. 18. — ^Pront view of narrow subpubic arch comparable In size to Pie. 16. Note 
narrow Intersplnous (A. JB.) and Intertuberous diameters (C7. D.). 



Fig. 19.— Inlet view of pelvis in Flgr. 18. Typical anthropoid type. The lateral 
pelvic walls converge to the narrow' arch, causing a decrease In both the inter- 
spinous (A. JS.) and Intertuberous diameters (C. D.). Thus, Figs. 16 to 19 show 
tliat the size of the subpubic arch gives no Indication of the type of pelvis which may 
be associated with it. 


Invariably, the anterior sagittal diameter in the midline is main- 
tained from inlet to outlet. Pelvic capacity in the fore pelvis is 
affected chiefly by a decrease in the transverse diameters in front 
of the ischial spines. Figs. 16 to 19. Marked deviation of the plane 
of the pubic rami behind the plane of the symphysis, however, repre- 
sents a condition which occurs frequently in narrow fore pelves. Fig. 
15. Under such circumstance.s, the pubic and ischial rami not only 
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liinder rotation but prevent Ibe occiput from attaining llie position 
close to tile posterior plane of the symphysis, so essential for descent 
in the axis of the fore pelvis. Accordingly, the head must descend 
throngh the narrow fore pelvis in an axis more posterior to the usual 
axis, thus forcing it against the coccyx and resistant sacrospinous 
ligaments of the lower posterior peh'is. 

At the inlet, when the widest transverse diameter is narrow, the 
pelvis, as a rule, is anthropoid in type with characteristic ctTects on 
the mechanism of labor. Likewise, narrowing of the interspinous 
diameter at the outlet will exert a characteristic influence in hinder- 
ing the normal rotation of the fetal head, since this diameter has the 
same relation to the outlet as the widest transverse diameter bears 
fo the inlet. Bnt narrowing of this diameter does not imply that the 
pelvis conforms to any special type, beeansc definite narroAving may 
oeeiir at the inter.spinons diameter in any type of pelvis, and it is 
the presence or ahsence of convergence of the side walls from the 
inlet wliich is especially im])or{ant, i. e., whether the convergence is 
present in the region of the ischial spines or more anterior in the 
fore pelvis (sec Figs. IG to 19). 

The relationship of the. intci'spinons to the intertnherons diameter 
imisi also be considered. The inicriuhcrons diamricr iV always: in froni 
of the ivierspinous and a( a constidcrahhj lourr Irvrl. Fig. J3. Aho, 
aJmostl hn'arinhly ihc inlcrluhrrous is vndrr ihan ihc inlcr.^pinous. 
This fact makes the interspinous diameter, rallier than the intei'- 
tuberons, the index to transverse capacity in the lower pelvis. It 
must he rcalir.ed. of course, that the intertnherons and inter.spinons 
diameter.s may he normal in size and yet an abnormality may exist 
at the inlft on which the prognosis depends. 


No description of the .almnrmal pelvis is complete Avithout refer- 
ence to the nnrroAA* snbpuhie angle,. As avc bad occasion to .study 
more eases with a eompleto roentgenologic and obstetric Avork-np. 

began to observe tliai patients Avitb a narrow snbpnbic angle 
AVduUl frequently deliA'cr normally witbont extensive laceration, Avhile 
others eiu-onntered more serious diiTicnlty. It, became obAuons that 
tlo' size of the snbpubie angle, in itself represented no reliable index 
to the ease or ciitnenlty eneonnlered. even Avhon narroAving existed, 
Tio' first important f.aetor bns already been referred to in that tbo 
Imsie pelvic type is important. If the posterior sngittrd diameter at 


tlie inlet (,as ijj andrAid 
down ihronga the pelvis 
poft'wior pelvis is the mea 


types), is .short. Ibi.s shortening is carried 
, so that the index to tlie capacity of the 
isnrement rsl the inlet rather than the lencrtb 


teriur sagittal diameter of Klien .at the outlet. The other 


f.'irtors are the length of the mt*-rtAibr-rons and interspinous diameters 
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and the point of maximum convergence of the side Avails. These 
features are illustrated in Pigs. 16 to 19 . Both pelves illustrated 
possess equally narroAv suhpubic angles. The type of pelvis, hoAvever, 
behind the suhpubic angle is radicallA’" different in the examples il- 
lustrated, and each pehns predisposes to a radically different mecha- 
nism of labor. Note that the peho's in Pigs. 16 and 17 (front and 
inlet AueAvs) represents a typical android Avith a Avide interspinous and 
intertuberous diameter, hut the fore pelvis conA^erges rapidly in front 
of the latter diameter to form the narroAv suhpubic arch. Tlius, the 
foi-e pehns of this example is AA'ell formed and ample, in spite -of the 
narroAv pubic arch. In Ibis case, an aA’-erage-sized child Av^as delivered 
spontaneously after a shalloAv episiotomjn Tlie pehns in Pigs. 18 and 
19 , hoAveA’^er, conforms to the aiithi’opoid in AAdiich the inter- 

spinous and intertuberous diameters are both narroAved. The lateral 
Avails of the pehns in this ease eouA'erge rapidly from the inlet to the 
outlet, decreasing both the intei'tuberons and inter.spinous diameters. 
In this ease, the persistence of a po.sterior position necessitated medium 
forceps delivery, in spite of the fact that the child Avas under aver- 
age in size and the posterior sagittal diameter of Klien Avas long. 

It is thus evident that no progno.sis of the difficulty likely to be 
encountered at the outlet can be made Avithout precise knoAAdedge of 
the character of the pelvis as a AAdiole, for on this depends the Avay 
in AA'hieh the head is going to reach the outlet. 

2 . THE TRUE CONJUGATE DIAMETER; IT.S PERPENDICULAR LINE AND 
RELATION TO PELAUC PLANES 

Obstetric pelvimetry makes use of the sacral promontory as the 
posterior origin of the ob.stetric conjugate diameter of the inlet, 
AA'hile its anterior origin is defined as a point in the upper posterior 
ciu’A’ed edge of the .symphysis. Prom the experience gained by a 
careful study of large numbers of skeletal peh'es in museums, and 
from this large series of complete roentgenologic examinations on 
liAung Avomen, Ave belicA'^e that the promontory is too unstable in posi- 
tion in relation to the plane of the inlet to be used as a point of 
origin of such an important obstetric diameter. Tliis po.sterior point 
.should be in the midline of the loAver anterior surface of the fir.st 
sacral A'ertebra AA'hei’e the continuation of the iliopeetineal lines on 
either side meet each other. Pig. 20 . When a line is draAvn from this 
intersection to the jioint at the symphysis described aboA’e, the 
“aA'ailable obstetric or true conjugate diameter” is not only defined 
in a manner standard for all peh'c.s, but it also denotes the IcA'el of 
the first obstetric plane of the pelvis. 

A perpendicular through the midpoint of this true conjugate di- 
ameter and first plane of the pelvis invariably points doAA'invard 
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1l!ron<rli tlif* ccnlcr of liu? In a fow prlves. this perpciuliculav 

]iiH* aiay coinoith* willi ilie central pelvic axis, but only when the 
plane of the synijOiysis and plane of the anterior upper sacral surface 
display a ripht-anyled relationshi[) to the true con.in'rate diameter. 
As a rule, the ]>lanes of the symphysis and sacrum slope posteriorly, 
and under these circumstances the ]iorpendicu1ar lino hy no mean.s 
indicates the static axis of the pelvis. Its main purpose is merely 
to indicate the mean direction of descent thronph the Into pelvis 
and to afford a means of determininjr the an.trnlar relationship of the 
head to the jjelvic (ravity. hy defining clearly the direction in which 
it points for any level in the pelvis (Fig. 20. small arrows). It is the 
relationship of this line to the long axis of the head which indicates 



Kic. 2fi. — rarnlUl jiltuv.x (nri<-r and jK'ipinillcular lino .nt inlc-l. A. Ji., 

.XvaiCiliii- nr inii' i^.njucatf lUamotor rind prirrinvi plan*?. A. JO, 

Anatiiinicnl <-iin3n(:(iti' lUaini.l.T froin_ s.-'rral jiriimontoiy. 1 ). C., Second parallel 
plaiii’, Tlrird tiamlPS plan'-. A-Ki-*- of extvnslon. Note varylntr nnKiilar relation 
of filal n\i<^ <>nran .arrow.*.) for three Important k■vel.^ r,T the jedvl.t in relation to 
th.e p< Tpejidlotihir throuKh midpoint of ,t. (Tlie peipf ndleuhir Indicnte.'s tlie moan 
axis ef ih *i'< n!.) 


tile pre.sence nr ahsence of synclilism (review Figs. 1 to 7). Any 
perpendicular line to the true conjugate would serve the same jtur* 
pose. \>nt the midpoint i< most easily Ineated. 

Frtnu a practical standpoint, it is important to he able to follow 
and dojin.jpilrate the enrve of descent of the'heml through the upper 
p.'lvjK to tlie l.Hdlom tif the }io.«iterior pelvis. Tiie sjnnes and tnfer- 
spinois-; diameter become reliable landmnrhs from wfiieh the special 
relnticU'^hip of iVic head can he deloriniiicd at all levels. Tlie median 
satrtttal sntnre of Use fet.-U iicad for 0 T positions, or a ymint on it 
t:e;-:r the posterior fomnnel, may he chosen as fixed regions of ifio 
h'-nd to compare with the static pelvis. It is rcidircfi. of course, thttl 
during vji-inrd examitmtion in the individisn! case these pooit.s mav 
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be obscured from molding, in wbicb event other points on the bead 
may be recognized and used for the same purpose. If the head has 
descended to the level of the spines and the median longitudinal 
suture is situated slightly in front of the interspinous diameter, it 
can be assumed that at that particular level the head is fitting squarely 
in the pelvic cavity. This assumption follows because the ischial 
spines are usually situated behind the center of the inlet. As de- 
scribed above, the anterior sagittal diameter, at this or any level, is 
always longer than the same posterior diameter. It extends to a point 
pei’pendicularly below the point of intersection of the transverse and 
anteropostei'ior diameter at the inlet. Whereas, if the sagittal suture 
points into the center of the fore pelvis considerably in front of the 
spines. Fig. 35, or backward at or slightly behind the ischial spines. 
Fig. 6, a lateral roentgenogram will reveal a head asjmclitic to the 
perpendicular to the inlet. 

The second plane of importance extends parallel with the first, 
from the level of the ischial spines to cut the lower segments of the 
sacrum at the point where the fourth and fifth segments normally 
slope forward to form the forward curvature of the lower birth canal 
C. D., Fig. 20. This lower gutter is created by the fanlike sacro- 
spinous ligaments on either side, spreading from the ischial spines 
to their insertion along the lower lateral border of the sacrum and 
the lateral aspects of the coccygeal vertebra, Fig. 20. This second 
plane is similar to the third parallel plane of Hodge^ and has been 
chosen because arrest commonly occurs at this level. 

The sacral tip and coccyx form the bottom of this trough Avhich, 
in the main, may be considered a platform within the posterior pelvis, 
which is anatomically at a .slightly higher level than the third or last 
parallel plane through the lowest extremity of the ischial tuberosities. 
Fig. 20, E. Normally, the pelvic surface of the coccyx and sacral 
tip is placed midway between the second and third parallel plane, 
and extends forward almost to the midpoint of the inteuspinous di- 
ameter. The point of origin of these pelvic planes is constant for 
all pelves, but the distance in levels with respect to each othei’, as 
well as the anteroposterior or transverse diameters of each plane, 
changes in accordance with depth and .shape of the individual pelvis. 

3.. the pelwc soft parts 

Having observed that the fetal head descends in a curved direction 
from the region of the symphysis toward the bottom of the true 
pelvis, we became interested in the po.ssibility of an explanation in 
the pelvic soft parts rather than in the bony pelvis. This curve of 
descent is e.specially noticeable in normal efficient labor. Uncpiestion- 
ably, the forward excursion of the uterus with a contraction carrying 
with it ll^e entire fetal axis is very important in directing the head 
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haoku’ard. since, daring’ a contraction, the fetal head and body be- 
come a straight line, and tin; axis of drive downward is in the gen- 
eral axis of the fetal piston. Between contractions the long axis of 
the fetal head, and its changing asynclitic or angular relationship 
to the pelvis during this downward and hackward curve of descent, 
can he assumed also to repi'osent the relative direction of the for- 
ward excursion of the fetal axis when a contraction occurs. It is 
easy to demonstrate “posterior lateral dexion’’ by roentgenologic 
jiietbods beeansc, as llie nterns relaxes, the fetal body sags against 
the motber's vertebral eohnnn. while the bead is relatively fixed by 
the soft parts of the lower i)ole of the nterns. However, t.bc lower 
pole of the nterns and adjacent soft parts likewise, must exert, an im- 
l>orlant intlncnee in direc.tii\g and maintaining the descent of the 
lucid downward and backward into Ibo. more ample posterior pelvis, 
at the same lime promoting fiexion of tlie bead. Flexion, of course, 
is rbiefl.v caused by llie uniform resistance offered to the bead by the 
normal tonicity of the lower uterine segment and cervix, as these 
slnictnres dilate and retract. It must be reali'/.ed that the anterior 
bwcY pole of the uterus is yeiuforeed by 'strong fascial snitpovl 
ariteriorly, Ibe urinary bladder, and finally the unyielding bony 
symphysis and upper portions of the pnbic‘ rami. While we may 
suggest that the lower ]mle of the uteriis assists in directing tbe fetal 
head downward and Imekward. we infer, of course, that it is aug- 
monti'd by the bony and fascial strne.tnres surrounding it, bnt os- 
peci.'dly llmse in front. Collectively, tliese faclor.s afford sufficieiil 
resistance to tbe bead, as it descends by ibo force of tlie .straight 
uterine drive along tbe fetal piston, to deviate it slowly backward 
witli oonlraetions. Tiie lower pole of tbe nterns, even alone, play.s 
no small role in this directing mei-banism. So far as we have been 
able to determine, tbe axis of the lower pole of the uterus is directed 
more in the axis of llie posterior pelvis than in the fore pelvis, in- 
dieaiing the remarkable jwocision of anatomic structure, in that .soft 
parts and bard parts appear to be so arranged as to gain tbe maximum 
in physiological effort. In the aeeompanying diagram. Fig. 21, the 
lilrcciion of ihe axis of the lower uterine, s(?'j:menl and cervix Avill 
be found to point toward the lov,-er posterior pelvis, avoiding the 
lower fore pelvis. It will also he observed that the fetal head, de- 
sfcnding in lin*' vcith the axis of the uterus, uill he dc*%'iatcd back- 
w.nrd by the n-sist.-ince atTorded bv the structures anteriorly nt 4 
Fig. 21. ‘ / 

^ If ib.e soft parts in the upper pelvis represent jit least one of the 
tkiCtors which allow tho head to de.veend to tlie bottom of tlie poste. 
tier pelvis a r.’cion confined by tlu* two Fchia! .«pines and the 
Inwer s.arrnl rcehm and cecoyx in the midline, the niuscnlar .struc- 
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tares of the perineum and pelvic diaphragm under the suhpubic arch 
can he expected to influence the descent of the head through the 
loAver fore pelvis and vulva. In Fig. 22 an attempt has been made 
to illustrate several important points regarding the relationship of 
the muscular attachments at the outlet. The pelvis has been sec- 
tioned laterally, just medial to the ischial tuberosities. Note first 
that the true pelvis approaches the form of a parallelogram, and that 
the bony depth anteriorly and posteriorly is almost equal. The 
levator diaphragm is practieallj’’ parallel -with the inlet, while the 
muscles supporting the vulva ivithin the confines of the subpubic 
arch are, for practical purposes, at right angles to the levator sling 
(compare A with B and C, Fig. 22). 



Fig-. 21. — Relation of axe.s of .soft part.s of uteru-s and its lower pole to the static 
pelvis at the inlet. Tl>e axis of the uterus proper is downward and fotavard against 
the fascial and bon->' structures in front of the lower pole at "A/' Tlie axis of the 
lower pole (lower uterine segment and cervix) agi-ccs with the axis of the posterior 
pelvis. We belicv'e this soft part axi.s aids in permitting tlie head to de.sccnd and 
utilize the more available posterior pelvi.s. 


An explanation ol the significance of lliis anatomical arrangement 
in labor is assi.sted by reference to Hart's pubic and sacral segments 
of the pelvic outlet. During labor, as tlie head descends into the 
posterior pelvis, retraction .-ind dilatation of the cervix occur, elevat- 
ing the anterior vaginal wall, bladder, and other soft sti’uctnres in 
the fore pelvis. At the same time, the soft structures of the pelvic 
outlet behind and below the po.sterior vaginal walls are dilated .slowly, 
fir.st in the posterior aspects of the pelvis adjacent to the lower part 
of the .sacrum and coccyx, and the sacrospinous ligaments laterally. 
The head .soon meets the resistance of this bony-ligainentons barrier 
(Fig. 22. C), cannot descend lower, and sf> moves forward and down- 
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w.'jrd by si Jitirk's of iip-smd-dowii movcinciifs during contractions. 
As soon as l)if licsid passes in front of the coeeygoal tip, only the soft 
jKirts of the levator sling and perineum arc encountered (Jfi, Pig. 22), 
and u'ith each efuitraction the, fetal head descends to bulge this 
region in the lower fore pelvis. When the perineum is distended to 
the maximum, the muscles of the .snbpnbic arch and vulva, placed at 
a slightly higher level and at right angles, make it necessary that, the 
head exleml upward to ]mss under the arch in the terminal aspect 
of the delivery. In Fig. 22. note that the transverse muscles of the 
pelvic diaphragm, originating near the. ischial tuberosity (junction 
of A and li), would normally he dilated and stretched by the head 
descending through the intertnbevons diameter. If. however, the 
head were not directed at tlie ])roper angle against these strong nins- 



KIk. C'.’.— of j« Ivii: X'lit*! lhal Uio tnii; jic-lvlc ciivllv apuronchos 

Uio farm of -A jomUiloKj-.iin, Tlx- Icvntor hUtis t.-^ nlinosl purnUf-l wllU tlx.- liilft. 
A. ropri-r<-nt‘i U-.c Yulva -iixl p-lvlr .Umihnisin nnil oth'-r .*:lnicliJi-»-f; In t)tf- jjubpublc 
an’ii. /?. jfj.p tlx- <niiit,-tblf> iM-rlncinn. C. rt-pm-jf-nt.'; tli<? imvcj- curvt-d 

>.;ii(-r:U i:4->n wliirli U T->-,‘.!‘,Omi to <it-rc< nt Ix-low thlx 1 >.'V<- 1 . Nfila tix; rU;ht-anKl<'(i 

r.-!;it!r>i)*<hlp of '-.t.'’ t.> ‘ic."' -ivlllj tlx* ylrcim tnin.'-'vr-r.so niu-jclo.'.- of tlx- pxlvfc 

afivt’Urfiftnt jiiix-tioji of "A.'' ami nnd at .a .cltchtly lilclu'r Ir-vol tlmn "iJ." 


eb'-s. e.\i elision might occur loo .vnon. The common occurrence of this 
feninre cx}dains tvliy episioiomy is done frequently at the tiutlet. 

The vom-eption of a soft jmrt axis, as distim-t from the .sialic axi.s 
of tiie bony pelvis, is not new. Fabbri, Sabatier. Pinard.' Par'vin'^ 
and others called it the "dyn.amie axis” of the jielvis, but did )iol 
Stress the imporlanee <if the lower pole of the uterus. 


4. VO .vie .vxws 


Th- pelvic axis, for tlie most pun. Iras been determined on the 
.is-vitniptioif tb.at the depth of tho fore ]mlviK is represented by tljc 
width of the sytnp’ny.vis. and that of the posterior pelvis bv the long 
anterior so.rffive o: th.e sarnim. Vfiien it is roalired that the true 
peh'ix r.pprorselos tJie form of a pr-.rallvlogram. .as -.ve have alreadv 



784 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


described, tbe “curve of Carus” can by no means represent tbe axis 
of tbe static pelvis. Hodge^ and others realized that the upper por- 
tion of the axis at least was represented by a straight line to the 
region of the ischial spines, and concluded that the perpendicular axis 
of the inlet represents this straight axis of descent followed by the 
fetal head. 

On the basis of this investigation, a diagram to illustrate the axis 
of descent of the fetal head would be arranged as in Fig. 23, The 
axis of the line of descent, illustrated diagrammatically in Fig. 23, 
is formed by joining similar points on the series of fetal heads. The 
shape of this curve varies in relation to the pelvis in each individual 
case, but the average curve simulates the axis illustrated. This dia- 



Fip. 23. — ■ 1 ■ iontatlon of the axis of descent as revealed by this 
investigation. ■■ .■ milar points on tlie series of fetal heads reveals 

general char ■■ ■ ■ axis. Note the angular relationship between the 

fetal axis and the perpendicular axis of the pelvis, and the dimculty of anatomically 
a.ssoclating the relation of head to pelvis at anv given level. The fetal piston moves 
upward and downward in a straight lino with each contraction. Note relationship of 
its position to the static pelvis at the following levels; (1) During engagement from 
a posterior parietal position at the inlet. (2) At low level in posterior pelvis (see 
Fig. 24, C. D.). (3) .Shift forward with descent along inclined plane of outlet. (4) 
On perineum to di.stcnd it by straight drives downward in axis of fore pelvis (sec 
Fig. 24. G. F.). 


gram will show the great difficulty of associating varying angular 
relationship of the long axis of the head to any axis of the static 
pelvis, from tbe fact that the head follows an axis which, for any 
given position, bears no constant anatomic relationship to the pelvis 
until the head is fixed under the pubic arch in the axis of the soft 
parts of the pelvic outlet. 

There are, however, two levels in the pelvis for which a static axis 
may be described and through which the head passes in normal labor 
or must be made to pass if, in case of arrest, forceps delivery becomes 
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necessaiy. Tliese l-wo axes are illustrated in Fig. 24. The first of 
these is the axis of the posterior pelvis which originates at C, the 
point of intersection of the widest transver.se diameter with the true 
conjugate diameter at the inlet, and descends parallel to the sacrum. 
The head may utilize this axis from the beginning of labor in some 
cases, hut, as a rule, when there is a posterior parietal po.sition at the 
inlet, with the long axis of the head and fetus directed downward 
and forward in the fore pelvis, it must first swing downward and 
backward. Under these cireumstanecs, the axis of the posterior 
pelvis, as described, is not used by the head in the upper pelvis, but 
only for a short and variable distance in the posterior lower pelvis 
near the sacrum. From a practical standpoint, it is at this level that 
aiTcst of the head is prone to occur, and hence the axis of the poste- 
rior pelvis, as described (G. I)., Fig, 24), must be appreciated when 
traction by forceps is used. 


After rotation has occurred in the inclined plane of the outlet, a 
common position for arrest to occur is between the second (ischial 
.spines) and third parallel planes (ischial tuberosities) in the fore 
pelvis, with the head close to or on the pelvic floor. Tn normal labor, 
the head also descends through this axis. The axis of the fore pelvis 
may be defined as a line originating at the center of the anterior 
sagittal diameter of the inlet at E, Fig. 24, and do.seending parallel 
to the posterior surface of the s.vmphysis, E. E. Here again, only 
the lower part of the axis is normally used by the head, usually the 
short distance between (?. F., Pig. 24. 

■Wlicn a head is arrested in the upper midpelvis and foreop.s are 
indicated, the line of traction should avoid the axis of the fore pelvis, 
just described, and follow the physiologic curve of dcsceui (the upper 
curved axis of descent as in Fig. 23) downward and backvrard toward 
the sacrum, ultimately using the axis of the posterior pelvis (G. T)., 
Fig. 24). 


Two conceptions of the axis of the pelvis, as deserilied hy other 
worker.?, arc illustrated in Fig. 25 -4 and 7A The first obvious dif- 
ference hetweeu these conceptions and those revealed by this investi- 
gation rcfer.s to the point of origin of the .axis at the inlet ; whether 
it should originate at the center of th.e superior .strait, or at a more 
posterior point representing the intersection of the widest transverse 
and antoroposierior diameters Fig. 24). In all pelvic types, tb.c 
posterior segment of the inlet is always wider than the .anterior .‘;eg- 
nicnt. and the head normally m.ake*; ns" of this amUnmie fact. Idore- 
over. the lower pole of the ntenis and its adjacent structures assist in 
deviatinir th.e head backward in this direetion. Hence tic* pelvie axis 
should originate .at- the point we Isave deserihet!. Since tiic fore pelvis -s 
t'X* far removed at tins jugb level to inUuence tlie direction of IhiO axis 
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from this point, the inclination of the sacrum ratlier than its eum^atnre 
must represent the anatomic factor most significant in the determina- 
tion of this direction. As we have noted, a line parallel to the sacrum 
can be defined easily anatomically as the axis of the posterior pelvis 
(C. D., Fig. 24). 

Except for its central point of origin at the inlet, the upper part 
of the “curve of Carus,” in direction at least, is comiiarahle to the 



Fig. 24. — ^Anatomical axc.s of true pelvis. C., Point of intersection of widest trans- 
verse and anteroposterior diameters of inlet. A. C., Anterior sagittal diameter. C. 
B., Posterior sagittal diameter. O. D., Axis of posterior pelvis originating at "C” 
and descending parallel with upper segments of the sacrum. Head utilizes lower 
aspects of tliis axis after engagement from the posterior parietal position. E. F., Axis 
of fore pelvis originating at "E," the midpoint of the anterior sagittal. The head 
utilizes lower portion of the axis C. F. after it has moved forward in direction of 
heavy arrow. The perpendicular line indicates the "mean” direction of descent, but 
the head usually bears an angular relation to it for different levels (small arrows). 




“Cuiwe of Carus” (redrawn 


boundary of the true pelvl.s rather than the entire depth of the fore pelvis. (B) 

or spines. (Redrawn from Williams'" 
Ipsn.) This theoiT does not regard the relatlon.ship to the Inclination of the sacrum. 
Other nuthoritle.s have pointed out thl.s fact, but failed to dcAne the axl.s clearly 
fn>m tlic anatoniiwil sUintipoInt. 


axis of the po.sterior pelvis as de.scribed (compare Fig. 25, A with 
C. D. of Fig. 24). A perpendicular from tlie inlet, however, does not 
consider fhe inclination of the sacnim, and therefore cannot repre- 
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j;oii{ the axis of tlie pelvis, except in certain pelves j'ossessintr a sacral 
inclination parallel to this perpendicTilar. This j)aral}el relation, for 
instance, docs not obtain in the dia<n*ain illustrated in Fip. 25. U. 

Wc have already vefevved to the variable (liveetiou this perp\'ndicn- 
lar ■will assume, eveii when the plane of the inlet is nnub' to corre- 
spond with a standard “available obstetrical or true coujuyate di- 
ameter.” The variable position of the jtrotnontory will further modify 
the relnlionsbip of any jierpcndietdar axis to the Inu* pelvis when- 
ever the promontory is used as a ]>oiut of orifrin of a diameter from 
which the perpendicular is drawn. These siiriiificaut factors may be 
seen to ndvantaye in Fiy. 25. >1 and 7>. 

Traction with forceps may be safely ap])lied i)) ibo c('nlral axes of 
normal pelves (as in Fijr. 25) and very flat forms, because in certaiti 
examples of the latter ty])e the widest transverse diameter may bisect 
the an1ern))ostcrior diameter of the iidel. 'I'iie imj'iorlance of utiliziiip 
the axis of the posterior ]U'lvis (Fiy. 24. C. V.) becomes apparent if 
the fore pelvis is narrow, in wbieb event traction alotn.r this axis 
allows the bead to descend to a low levcd in tin* jiosterior pelvis by 
avoidin" the abnormality present in the fore pelvis. If. iit such a 
ease, traction is made in the central axis of the pelvis, the bead is 
anp-ulated away from its pbysioloyie axis in the ])osterior pelvis and 
directed into the narrow fore jiclvis at a biyber level, thereby {rrcally 
increa.sintr the diffienlty. 

^Milnc ^Murray.* Hirst *■ and others have atrreed that the axis of the 
pelvis is determined by the inclination and enrvainrc of the saenim. 
but this relnlionsbip has always been associated with the peri'iendien- 
bir of the sujierior strait or the center of line radiating from the 
.symphysis, ns in Ficr, 25. .4. As we have noted above, no stable rela- 
tionship can be defined from such a prejnise. even tboujrb the relation- 
ship of the pelvic axis to the sacrum is eorveet. 

The lower part of the “e\irve of t'anis.” Fijr. 25. .1. or a similar 
forward curve in the lower ])art of ihv axis in Fi'_'. 25. }i. dofs jiot 
represent tin* axis followed by iln* liead at this low Icv<'l. bcciuis**. 
as it moves forward from tin* bnti<un of tin* postin'*!' p'^lvis. lh«* bead 
is Slid confined by the ]7elvic pnrallcloirram and Jons! des('«‘Sjd sUvd?rbt 
jlownwnrd in the axis of the fon* polvis. as dfsitnuit'a! in Fie. 24. 
/;. /•'. The bead can make use of such a fiTward curvainr*- only 
after descent has occurred '*< bule*' tic* pcriin-nni to iro' maximum. 
As the act of extension besrins. tin* beml is fixed in tlw tlilan-d Uirib 
canal under the pnbir aia'h. Urdy unde-r ‘Ije-** eir*Timst:ine<'*s doo- 
the oceiput swinir up’Wan! in a eurveil <ureeti<>;i. e<.ni|c-> 


rabb* to the lower eitrve!! uart of tl;e axis iHus', rat-'s! it! Fjf. 25. A 


and /h 
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5. THE NORMAL MECHANISM OP LABOR 

Many factors concerned in the normal mechanism of labor have 
already been described. It remains to apply the principles outlined 
above. In a series of semidiagrammatic illustrations we have at- 
tempted to reveal the relationship of the head to the pelvis, at the 
inlet, at the bottom of the posterior pelvis, in the lower fore pelvis, 
and finally the mechanism at the oulet, so far as we have been able 
to visualize the process. A gynecoid or normal female pelvis has 
been used in these illustrations, Figs. 26 to 37. 

When the pelvis is normal and the child is average in size, it is 
doubtful if the bony pelvis plays a very significant role in the mecha- 
nism of labor. Yet, under these circumstances, as well as with ab- 
normal pelves, we have consistently observed that the general axis 
of descent just outlined is followed. With the soft parts of the birth 
canal directing the fetus at each level along the optimum anatomical 
axis of the pelvis and through the most ample diameters, the perfec- 
tion of natural labor is attained. 

In Figs. 26, 27, and 28 the axis of the fetus Mdll be recognized as 
conforming to the po.sterior parietal tendency at the inlet for the 
anterior, transverse, and posterior positions. The uterine thrust Avith 
each contraction directs the fetal head downward and forward to- 
ward the fore pelvis. As labor px'ogresses, the fetal and uterine axes 
move forward more perpendicular to the inlet. With each contrac- 
tion, hoAvever, the fetus moves forward and doAvnward in a straight 
line, so that the anterior portion of the lower pole of the uterus, 
reinforced in front by strong fascial supports, bladder, and more 
remotely the bony symphysis, receives the impact of the fetal head. 
Thus, coincident with descent, the median suture (demonstrated to 
best advantage in the 0 T position) sloAvly moA^es aAvay from the 
region of the symph3'sis toAvard the mid- and posterior pelvis, con- 
stituting a movement which may be termed “posterior lateral flexion.” 
Precisely the same movement or rotation around the central point 
of the fetal head takes place in anterior and posterior positions. By 
this movement an original posterior parietal position squares itself 
into the inlet by fixation of the head against the promontory or upper 
sacral region posteriorly, as the anterior parietal descends behind the 
S 3 "mph 3 ’sis. Thus, at a certain level in the upper midpehus, as the 
head is brought more and more under the influence of the normal 
tenseness of the loAver uterine segment and cerAux, the long axis of 
the head is graduall3' deAuated downAvard and bacliAvard toward the 
bottom of the posterior peh'is, Figs. 29, 30, and 31. As the head 
descends loAVcr into the true pelA'is, the anterior parietal bone in 
transverse presentations becomes more easily palpable. It Avould seem 
that this obseiwation led Niigele and others to stress the frequencA' 
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of tliis position and to assume that at the inlet this position was the 
rule. It will be noted, however, that, while the position may be pri- 
mary in the rare type of case in which the axis of the fetus at the 
onset of labor is anterior to any perpendicular line from the inlet 
(as in Figs. 2 and 4), for the most part, this lower anterior parietal 
position represents a phase in the movement of posterior lateral flexion 
from an original posterior parietal position at the inlet. Thus, under 
the guidance of the lower uterine segment and more remotely the 
sliape of the fore pelvis at the inlet, the fetal head, originally pointing 



I-'jfT. 2C. — Xornial tncclianisin of lalx»r. EnKaccm<?nt from the posterior parietal 
pcisUiou (anterior position). (1) Uterus nnil fetal axis moves forw.'inh (2) Straight 
'trlve of uterus .along fetu.s forward and doumward. (3) Deviation of licad down- 
w.ird niKl haclcward from influence of lower pole of uterus, .assisted hv fascial and 
Pony inipport anteriorly. 


downward into the fore pelvis, by continual straight thrusts of the 
uterine contraction, is slowly carried backward toward the posterior 
lower pelvis and close to the sacrum (Figs. 29, .‘10, and 31) in the 
axis of the posterior pelvis, Fig. 24. 


It v.’ill be noticed in these illustrations that at this stage the bead 


avoids the fore pclv 
i^istnnee offered by t 
sacrum and coccyx. 


is .and continnes to do .so until it meets the re- 
he jdatform of the ischial spines and the lower 
This obtain.s even in ca.scs in which the fore 
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pelvis is narrowed. It will also be observed in Pigs. 29, 30, and 31 
that tlie long axis of the head at this low level tends to be posterior 
to the perpendicular axis of the inlet. U.sually at this level the cervix 
has attained almost complete dilatation, and since the head cannot 
descend farther in this downward and backward direction, owing to 
the resistance of the posterior bony pelvis, it begins rotation from 
the transverse or posterior positions into the muscular gutter of the 
pelvic floor. 

The head is forced against this inclined pehdc floor by a series of 
straight thrusts which carries it downward and forward into the fore 



Fipr. 27. — Normal mechanism of labor. EngaKcment from the posterior parietal 
position (tran.sver.se position). (1) Uterus anti fetal axis move.s forward. (2) 
Straiglit drive of uterus along fetus forw.-iril and downward. (3) Deviation of head 
downward and backward from influence of lower polo of utcru.s, assisted by fascial 
and liony support anteriorly. 


pelvis. From this ])oint it descends more directly against the dilata- 
ble perineum in the axis of the fore pelvis. F. G., Fig. 24. Nonnally, 
so far as we have been able to observe, extension does not begin at 
this level. Figs. 32 and 33. In fact, quite the contrary occurs, namely, 
flexion, as the anterior fontanel and region of the forehead come.s in 
contact with the lower sacral tip and coccyx and the sacrospinous 
ligaineuts posteriorly. The pelvic floor acts as an inclined plane, 
bringing the head close to and parallel with the plane of the posterior 
surface of the symphysis so that the finger cannot he pa.ssed upward 
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between, tlie head and the hone in this i*egion, wiiile fonnerlj , when the 
head was in the lower posterior pelvis, considerable space existed in 
this region. Even when the eapnt is bulging the perineum at the 
height of a contraction, the head may recede upward to the low mid- 
pelvis between contractions, but the entire fetal axis has changed 
from its former position (compare Figs. 29, 30, and 31 with Fig. 32). 

Occasionally, as the head descends in the fore pelvis, the lower por- 
tion of the uterus, adapted to maintain the head close to the sacrum, 
as in Pigs. 29, 30, and 31, Avill cause extension of the head between 



Wit. 2S. — Xornnil jiircl).Tn!.>:m of labor. ICncacrcmont from Iho po.storior parietal 
po^uiiiji tocrlpitopastorior poFitiori). (11 Ut<‘rus and fetal axk nK>%’e.^ forward, (2) 
.‘jir.'ilKht drive of ntenis alonjr fetu.« forw.ard .and down\%'.ard. (.2) Dc%"latlon of head 
dyxvruvard aiid backward from intlnenco of Uover pole of ntoni.';. a.*:si.sted bv f.asclai 
and bonv rapport anteriorly. 

coni nu'i ions, as illnst rated in Fig. 31, But, with the onset of a con- 
Iraction, this restraint on the part of the dilated cervix is not suffi- 
cient to prevent the bach from becoming .straight, as in Figs. 32 
and 33. 

If a transverse position 1ms been maintained to the bottom of the 
posterior pelvis, on account of Ibo pre.scnee of an android posterior 
pelvi.s at the inlet, it will be found that the sagittal suture slowly 
moves forward with de.'^eent lo forre.spond eventually vrith the center 
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of the fore pelvis. This movement, in which the axis of the fetal head 
assumes the axis of the lower fore pelvis {G.E., Fig. 24), may be 
termed “anterior lateral flexion,” Fig. 35. This is the movement 
imparted to the head hy the cephalic application of forceps, even be- 
fore any traction is attempted, as the posterior blade of the forceps 
cannot avoid angulating the long axis of the head away from the 
low posterior pelvis into the fore pelvis. 

Posterior positions, Avhieh have descended to the level shown in 
Fig. 31, rotate spontaneously, passing through a phase of lateral 
flexion, descent, and spiral rotation to the anterior position. 



Fip. 29. — Normal iiiechani.sin of labor. Anterior po.sition : (Ie.?cent to bottom of po-S- 
terlor pclvi.^ to a rejrion confined by forward .sacral tip and coccyx In midllne and the 
i.schial spines laterally (the three-point landinp;). The head tends to bo po.sterlor to 
the perpendicular line from the inlet and avoids tlie lower fore pelvis. 


Finally, the head descends to the lowe.st level of the fore pelvis 
until obstructed by llie mu.scular pelvic floor alone, the flexed head 
angulated so that the chin occupies a high level in the po.sterior pelvis, 
with the anterior fontanel opposite the sacral tip. The long axis of 
the fetus is now oblique to the true pelvis, because the .shoulders have 
moved forward close to the jio.sterior aspect of the symphysis. The 
occiput at the height of a contraction pa.sses at an angle downward, 
partiallj' through the subpnbic arch, before any act of extension be- 
gins. In fact, the head, as llodge^ and others have noted, descends 
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until tlie biparietal diameter is opposite the intertnherons diameter 
of the pelvis before the act of extension begins, Fig. 33. The base 
of the occiput and the neck of the child are on a level with the under 
surface of the symphysis. This low descent of the head before exten- 
sion occurs is not generally appreciated, nor is the fact that coincident 
with this, the occiput, descending in the axis of the fore pelvis, has 
partially passed through the subpubie arch. Fig. 36. 

Note the attitude of the fetus illusti’ated in Fig. 36. This attitude 
allows a maintenance of flexion and at the same time permits the 
caput to descend downward and forward partially through the sub- 
pubie arch. The greater the angle between the plane of the symphysis 



Fig. 32. — Normal meclianism of labor. Rotation to anterior position. Back close 
to svmpliysi.s. AVith a contraction, fetus descends against perineum in axis of fore 
pelvis (sec Fig. 24, G, F. of E. F.). 


and the plane of the pubic rami, the more significant this angular 
passage of the occiput through the ai’ch becomes, in view of the fact 
that the head is virtually free of the confines of the hony pelvis be- 
fore the sudden act of extension begins. The act of extension pri- 
marily is caused by the strong transverse muscles between the lower 
asjiects of the ischiopubic rami. As the head swings forward, free 
of the tuberositic.s of the ischium, the shape of the dilating gutter 
creates a curved axis which carries the occiput in front of the plane 
of the symphysis, while only the neck of the child is brought in con- 
tact directly below the symphysis with the suhpubic ligament and 
the upper portions of the pubic rami, Fig. 37. 
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The manner by which the shoulders become adjusted to the shape 
of the pelvis is difficult to studjL The stereoroentgenograms reveal 
the child at rest between contractions, and under these conditions it 
is unusual to observe an.y obvious twist at the neck, irrespective of 
the position of the head. After the vertex is born, the shoulders, 
descending into the pelvic cavity, rotate, and the head follows in the 
so-called act of restitution. Further work is necessary to clarify ideas 
on the factors concerned in re.stitution. 

A clear understanding of this mechanism will explain why the 
handles of the forceps must not be elevated until the caput is well 



A 'I. 








FiU. ."io. — Xoriiial nifchanlsni of labor. If rotation fails to occur at level .shown 
in Fip. 30. a transver.se position ae.scendin 5 r into fore pelvis must demonstrate "an- 
terior lateral flexion." This movement occurs characteristically in android type.s. 

.showing. Traction must be made in the axis of the fore pelvis to 
cause the head to descend downward and forward, partially through 
the subpubie arch, before the act of extension is encouraged. 

In the course of our study of this normal mechanism, we had occa- 
sion to study certain deviations from it which we will discuss briefly. 
"SVe hope that in subseijuent publication we will be aljle to point out 
other deviations of cipial importance. 

GA. .’UECIIANI.s.M I.V Till: A.VDROID A.VD FLAT PELVES 

In a recent report we have shown that in normal pelves engagement 
occurs in 70 per cent of the cases in the transverse position.^ But most 
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obstetric authorities associate “deep transverse arrest of the head” 
with the posterior position, in that it is assumed to represent an in- 
complete stage in the process of anterior rotation. Our statistical 
evidence from the large series of case studies, which we have as yet 
made no attempt to tabulate, definitely associates this condition with 
the android pelvis, in which the mechanism is that of a transverse 
position from the inlet to the level of arrest. It is the exception 
rather than the rule to find a posterior position at higher levels in 
the pelvis in a case which becomes arrested in the transverse position 
lower in the pelvis. Occasionally, at higher levels in this type of case, 
the transversely placed median sagittal suture may be slightly ante- 
rior or posterior to the exact transverse plane, but not sufficiently 
obvious to warrant classing the position as other than a transverse. 

The high incidence of characteristic android forms in the cesarean 
section and midforceps group of this series warrants considering the 
android pelvis as potentially the cause of more serious obstetric diffi- 
culty than any other single pelvic type. The problem is rendered 
more serious when it is realized that android pelves are prone to occur 
in rather characteristic physical types, which are poor subjects for 
labor. The child is usually above average weight and may display, 
in addition, definite evidence of postmaturity. We have consistently 
observed that, when a large head delivers normally through an ab- 
noiTnal pelvis, the mechanism of labor has been so directed by efficient 
uterine contractions and normal reacting soft parts as to allow the 
maximum in fetal pelvic adaptation for all levels of the pelvis, accord- 
ing to the principles discussed in normal labor. This indicates that 
difficulty in labor is not simply one of head size versus pelvic size, 
but that the behavior of the uterus and of the soft parts is a most 
important factor. This accounts for the observation made by us over 
and over again that, with the same size of head and the same type 
and degree of pelvic abnormality, one patient may deliver spontane- 
ously while another requires a forceps delivery or . even a cesarean 
section. Thus any facts concerning the peculiarities of the mechanism 
of labor in android types become especially important. 

The narrow saerosciatic notch, associated with the .short, posterior 
iliac portion of the inlet over the apex of the notch, and with the sharp 
inward curvature of the posterior extremity of the iliopectineal lines, 
is characteristic of the typical android posterior pelvic segment. The 
shape of the lateral extremities of this flat posterior segment does 
not favor engagement of the occiput in the oblique position, unless 
the fore pelvis is sufficiently long and narrow to introduce an 
anthropoid tendency. In this latter event, engagement in the oblique 
posterior position will be favored. 
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Accordingly, in the more typical android types, engagement can 
occur only in the traiisverse ijo.sition. A posterior j^arietal tendency 
uKually is present at the inlet, hnt with reasonably efficient labor the 
anterior parietal bone descends more rapidly than the posterior, and 
Ihe fetal head becomes directed into the posterior pelvis close to the 
sacrum. 

Normally, in gynecoid or more ample pelvic types, spiral anterior 
rotation begins when the head has reached the bottom of the poste- 
rior pelvis. 

In android forms, however, rotation is prevented at this level hy 
the .shape of the pelvis at the inlet, and hence the head must descend 
to a much lower level for rotation to occur. In Figs. 38 to 41, the 
anatomical explanation for the persistence of this occipitotransverse 
position, and for the mechanism which obtains in the lower pelvis, is 
illustrated. It will be observed that the temporal region of the 
partially flexed head meets with the resistance of the lateral aspects 
of the sacral alac at the inlet as soon as there is any attempt at 
rotation at or above the ischial spines (Fig. 38). This influence con- 
timies to act even when the head has descended to a low level in the 
posterior ])elYis, Figs. 39 and 40, In Fig. 39 a lateral view .shows the 
vortex close to the sacrum, with the median sagittal suture of the 
head in the region of the inter.spinous diamelei’. The resistance of- 
fered by the lower curved surface of the terminal sacnim and coccyx, 
along with the sacro.sjnnous ligaments originating laterally from the 
ischial spines, prevents further descent in the axis of the posterior 
pelvis. Since rotation cannot occur, due to the reason suggested 
above, and descent must continue, the median sagittal suture moves 
forward and downward into the fore pelvis under the influence of 
straight drives along the, fetal axis with each uterine contraction 
(Fig. 40). Between contractions the head domoJistrates “anterior 
lateral flexion” in relation to the fetal body, so that this movement 
into the fore pelvis may be termed “anterior lateral flexion,” Pig. 
49. This movement occurs in normal labor synchronous with rotation 
and descent on the pelvic floor. But, in android pelves, sufficient 
descent nnisl he gained to allow the hrow to sweep under the prom- 
ontory. and only when this act is mechanically possible can rotation 
take place, Fig. 41. It is possible, though rare in occurrence, for the 
head to be delivered in the 0 T position by a moveinent of extreme 
anterior lateral flexion. 


Thv,‘ above description of the rneebanism of labor may be considered 
Jionaal for the android type and is that which oeenns in physiologic 
labor in these eases. Xaiurally. if this premise is correct, it is nnpor- 
tant. ■when forceps are used for “deep 'ran.sver.-e arrest of the head.” 
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Fig. 38. — The normal mechanism in android types (occipitotransverse position 
maintained to a low level). Inlet view: rotation from the O T position to an oblique 
anterior position fails to occur in the low posterior pelvis on account of the opposing 
forces between the temporal region of tlic liOad and the lateral aspects of the sacral 
region at the inlet (see arrows). 



Fig. 30. — Normal meclianism In android type.«. Eater.-il view of Fig. 38. Vertex in 
O T po.sitlon at bettom of jiosterior pelvi.s clo.'sc to lower .sacral region. 



vS. u-. Aiu<-r!nr 5phal 
h a 3'Vfl In t*i<- 3<.v.-< r for*- po.lvis timt 
tinti. r iJ:'- yn’injotitorv. 
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Pig. 42. — The mechanism of labor in android pelves, as complicated by a narrow inter- 
spinous diameter. Normal posterior parietal O T position engaging at inlet. 



Fig. 43. — Same ca.«c a.s Fig. ■52. Arre-st at bottom of posterior pelvl.s in the O T 
position, llotatlon to anterior obiltiue position I.s prevented by the ll.at android pelvw 
at the inlet (sec arrows) and the narrow Interspinous diameter below. 




CAUnVELb ET AE. : 


MECHANISM OF LABOR 


803 


to mainlain this 0 T position until the head has hcen hronght to the 
proper level at which rotation can occur. We have a number of cases 
where this principle Avilh forceps lias not been applied, and too early 
attempt at rotation of a poorly flexed and nnmolded head have re- 
sulted in stillbirth or serious soft, part injury to mother and child. 

If the 0 T position is maintained, descent can occur only if the side 
Avails are straight and the intertuberous and intcrspinous diameters 
are Avide. This point is important. The presence of a narrow inter- 
spinous diameter grcatlj’- complicates the problem of rotation and 
descent of the transverse position, as illustrated in Figs. 42 and 43. 



In fiiat, this type of pelvis may offer one of the most difficult problems 
in tihstetries from the mechanical standpoint. Unless the obstetrician 
is cognizant of the narroAv intcr.spinous diameter and the android 
character of the posterior pelvis, and is aA'.-are of the fact that these 
tu*o ahnormaliiic.s are acting to prevent rotation and descent, traction 
by bu'ceps is likely to ho misdirected, and version and lireeeh extrac- 
tion may in the end he the safer metlunl of deliA-ery. In the ca.se 
iUnsiraled, Fius. V2 and 4 -\, tlse poorly flexed bead could not be 


rotated because the tempiira! region coatlicled with the hjteral alac 
of the sr.erum at tlie inlet, while, below, the narroAv inter.spinous di- 


ameter oiTerod obstrmniou to the KWAA-ard rotation of 
other Avords. the head could not descend beloAv the 


the occiput. In 
posterior pelvis 
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ill tlie 0 T position to utilize tlie fore pelvis. No great difficulty had 
occurred up to this point, the head having engaged in a posterior 
parietal position, as illustrated in Pig. 42. Tlie cervix was almost 
fully dilated. The case ivas handled as follows: Barton forceps were 
easily applied after it had been demoirstrated that manual rotation 
of the head to the anterior oblicpie position could not be performed. 
With traction, the head was brought down as close as possible to the 
level of the lower sacrum and ischial spines, at which point a lateral 
laceration of the vaginal wall occurred adjacent to the left ischial 
spine. With gentle traction, the head became better flexed and, on 
removing the forceps, it was possible to rotate the head manually to 
an oblique anterior position, because a well-flexed head can roiafe in- 
any type of pelvis, Fig. 44. After this degree of rotation had been 
obtained, the delivery was easily accomplished by the use of Haig- 
Ferguson forceps, the head slowly rotating in a spiral manner to an 
anterior position. The lateral laceration of the vagina increased in 
extent as the head approached the outlet. 

6b. fetal pelvic adaptation 

The position in which the head lies before or at the onset of labor 
is not necessarily determined by the shape of the pelvis, unless the 
head is alreadj^ deeply engaged at that lime. When the head is not 
deeplj'' engaged, certain factors in the soft parts, which cannot alwaj's 
be determined in the individual case, influence the position. Such 
factors maj’ be the shape or obliquity of the uterus, the position of 
the placenta, or even the length of the cord. 

Thus we find posterior jiositions occurring in normal pelves and, 
with the onset of labor, descending in this position, according to the 
normal mechanism, to rotate spontaneously in the muscular gutter 
of the outlet. In certain pelvic type.s, however, engagement of the 
head in the position originally present at the inlet would result in 
arrest before engagement could be effected, unless adaptation to a 
more suitable position occurred. Kepresentative examples are illus- 
trated in Figs. 45 to 48. In Fig. 45 an original oblique posterior 
position rotated to a transvei’.se position (Fig. 46) as engagement 
occurred. Such adaptation is necessary in this platypelloid (fiat) 
pelvis or in the android type with a flat tendency. In Figs. 47 and 
48, the pelvis conforms to a fairly typical anthropoid type with a 
narrow fore pelvis. An original anterior oblique position was main- 
tained, without descent, until membranes ruptured with cervix fully 
dilated, at which time the vertex spiraled posteriorly to an oblique 
posterior ])Osition and descended into the low posterior pelvis. The 
rounded occiput avoids a narrow fore ])elvis, and this necessitates 
engagement in the posterior position if the anteroposterior diameters 
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Pig. 49. — ^Abnonnalities in the mechanism of labor at the inlet. Arrest of an 
anterior oblique position in an anthropoid type with a narrow fore pelvis. Appeai’- 
ance of the head (inlet view) wedged in the narrow fore peivis in an oblique anterior 
position. 













V ' •> 




^^r'P^s.grammatic Illustration of the same case (Fig. 49) from the latera 
head is impacted in the narrow fore pelvis. Thus the uterus is nreventp 
the”nv?iiom"^ fomard, and the head cannot move downward and backward ^to utiliz 
the available posterior pelvis as in the normal mechanism of labor 
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are long, as in the anthropoid type. In certain pelves with a narrow 
fore pelvis and a wide posterior jielvis, as in the android type, en- 
gagement will occur in the transverse position in order to avoid the 
narrow angle in the anterior part of the inlet. If considerable nar- 
roAving exists in the transverse diameter po.steriorly, the head may 
not be able to enter even in the posterior position. Under these 
conditions, the head is forced to descend into the fore pelvis in an 
anterior position, as illustrated in Figs. 49 and 50. The head, in this 
case, descended obliquely doAvmvard and forward and finally arrested 
in the upper midpeh’is, becoming Avedged in the nari-oAv fore pelvis. 
The uterus and fetal axis could not sAving foiuvard to make the head 
descend posteriorly toAvard the sacrum, as in the- normal mechanism 
of ’labor. A ditheult forceps deliAmry, resulting in a .stillbirth, oc- 
curred, and it Avas mechanically difficult to direct the head doAvuAAmrd 
and backAAmrd to make it utilize the posterior pehds, as it does in 
normal labor. Traction A’irtually Avas made doAvn through the fore 
pehds before either the pubic or sacral segment of the soft parts had 
dilated and retracted. In this ease. Aversion and breech extraction 
would have alloAved the head to utilize the po.sterior pehus to better 
mechanical advantage. 

()C. THE TYPE OF PELAUS ASSOCIATED AVITII THE PERSISTENT POSTERlOPi 

POSITION 

Considering the volume of literature Avhich has accumulated during 
recent years on the posterior po.sition, it Avoukl seem that A'ery little 
remains to be discussed concerning etiology or treatment of this ob- 
stetric problem. DeLee,^^ for in.stance, has accurately described the 
peculiar pelvic canal commonly found in persistent posterior posi- 
tions. AA’hile the importance of the narroAv inlerspinous diameter has 
long been recognized. At this time, space permits onU' brief discus- 
sion of the pai-ticular type of pehu’s commonly associated Avith a 
persistent posterior position, and the ty])e of pelvic canal Avhich may 
permit either an efficient or inefficient uterine drive into the pelvic 
cavity through the fetus. 

Til Figs. 51 and 52 a posterior position is illn.st rated Avhich has 
descended to a Ioav leA'el, Avith caput shoAviug./at the time the roent- 
genograms Avere obtained, from Avhich these diagrams Avere con- 
structed. Presumably, the head, in spite of the shaiie of the pelvis, 
has descended through the pelA'is according to the ])rineiples described 
above for the normal meehani.sm of labor. In all likelihood, the pa- 
tient would eventually have deliA'ered in a persistent posterior position 
if the condition had not been recognized. The jiclvis in this case 
conforms to the android type with an anthrojioid tendency. In other 
words, it possessed a long narrow fore pelvis, Avhich insures a long 
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Fig. 51. — The tvpe o£ pelvis associated with the persistent posterior position. The 
persistent direct 6 P position low in the fore pelvis (inlet view). The pelvis con- 
forms to the android type with anthropoid characteristics, converyiny side walls, and 
possesses a, narrow interspinons d.iametcr. 





Fig. 53. — The type of pelvis associated with a persistent posterior position. Arrest 
of the head at bottom of posterior pelvis in the oblique O P position. The pelvis 
conforms to the typical anthropoid type with straight side walls and a moderate 
outlet. The fore pelvis is avoided. The head is impacted close to the sacrum and 
side walls of the pelvis. 



Fig. 5'i. — Ij.'iternl view of same case ns Fig. .53. Tense soft parts hold bead 
ngaln.Tt sacrum. The sharji angle at "A" pre\’ents tlic uterus from gaining a direct 
drive tl;rough the fetal pi.ston into the po.stcrlor aspects of the pelvl.s. Note the 
posterior angle bctv.-cen axis of fetal body (1) and head (2). 
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anteroposterior diameter in spite of tlie android posterior pelvis. The 
side walls of the pelvis, in addition, converge toward a moderately 
narrow subpnbic angle, cansing noticeable narrowing of the inter- 
spinous diameter. These facts undoubtedly introduced sufficient re- 
sistance to the head to prevent rotation after descending through the 
pelvis in the oblique posterior position. The lateral view shown in 
Fig. 52 helps to explain the reason for this low and rapid descent. 
Notice that the lumbosacral angle at f‘A’- is wide, so that the 
uterine drive in the fetal axis was efficient. In all probability, if the 
pelvis were more oblique to the vertebral column, as in Pig. 54, arrest 
would have occurred at a higher level. In this ease, the well-flexed 
and well-molded head was easily rotated manually after the impac- 
tion was relieved by elevation of the head. 

A posterior position which required forceps delivery is illustrated 
in Pigs. 53 and 54. The pelvis conforms to a large anthropoid type 
with a definitely narrow transverse diameter throughout the pelvis, 
but with straight lateral walls and a moderate stibpubic angle. The 
head became arrested at the level of the spines in the position shown 
in Pig. 53. Note that the head has descended, avoiding and not using 
the fore pelvis. It is situated so close to the sacrum and side walls, 
in the oblique posterior position, that attempts at manual and instru- 
mental rotation were unsuccessful, due to the impacted condition. 
The cervix was almost completely dilated, but a thick, tough rim 
encircled the head. Forceps were finally applied pelvically with the 
head in the direct 0 P position and, with traction, the caput appeared. 
The lateral diagrammatic view of this case in Fig. 54 reveals an im- 
portant factor in the lumbovertebral angle and the type of pelvic 
obliquity which we believed materially furthered the arrest. Note that 
the angle at ‘‘A” between the lumbar column and sacral surface is 
more acute than the example shown in Pig. 52. This anatomic ar- 
rangement predisposed to less flexibility at the lumbosacral joint, so 
that even with the lithotomy position the fetal axis could not be brought 
to bear directly downward into the posterior pelvis. In other words, 
the pelvis is more oblique to the vertebral column, and the fetus in 
its descent must “round” a sharp bend in order to descend through 
the pelvis. With the head at a higher level, the uterine drive, in spite 
of this abnormality, was sufficiently good to cause descent. Finally, 
as descent occurred, an increasing posterior angle between neck and 
body resulted. This prevented the transmission of the uterine force 
to the occiput, and contractions diminished in frequency and strength. 
Coincident with these results, the lower pole of the uterus became 
spastic, the rim of the cervix became edematous, and the descent finally 
ceased, with the head impacted and fixed against the lower sacrum 
Pig. 54. ’ 
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A roentgenogram, Avhicli illustrates to even better advantage the 
role normallj^ played bj^ the lower i)ole of the uterus in dii-ecting the 
head into the posterior pelvis and maintaining it close to the sacrum, 
is shown in Fig. 55. The pelvis eonfoi-ms to the anthropoid type. 
The head, in the oblique po,sterior position, is not making use of the 
fore pelvis, but is located above and behind the ischial spines. In 
this example, spontaneous rotation of the posterior position occurred 


Fip. r>.*). — A roc-ntfronopr.am of an obliquo posterior position wiiicli li.as (iesconded 
to tile rnldpelvis. Tlie pelvis conforms to tin; anthropoid type. The lower polo of tlio 
nleriis (outlined diaKrannnatlcallyJ directs the licad into the more .ample po.stcrlor 
pelvis above and behind tiie Ischial .splnc.s, thereby avoidlntr the fore pelvis .at liiKher 
levels. Tills principle concemlnp^ tlie role of the lower pole of the uteru.s applies to 
all pelvic types. 

nfler tin* head had desceiuled to ihe botloin of llie posterior pelvis. 
A lateral roentgenogram of the .same ease revealed a pelvic canal 
similar in shape to Fig. .52. 

Several examples of secondary jiosterior jtositions have been en- 
countered whieh caused considerable difficulty in rotation in the lower 
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posterior jpehos. A representative case study is illustrated in Fig. 56. 
The pelvic type conforms to the gynecoid or normal type, but with 
the ischial spines protruding sharply inward to create a narrow inter- 
spinous diameter without affecting other transverse measurements in 
the pelvis. The head descended rapidlj’' to the level of the spines, 
following the normal transverse mechanism (0 T posterior parietal 
at inlet) . At this point, the narrow interspinous diameter caused the 
occiput to rotate posteriorly and, as further descent occurred, the 
occiput became fixed behind the spine in the lower aspects of the 
sacrosciatie notch. Attempts at manual and instrumental rotation 
at that level were unsuccessful. Manual rotation was easily carried 
out after the head had been pushed up sufficiently to clear the ischial 
spines. 




behind the spines as illustrated. 


In addition to the case studies illustrated in Figs. 51 to 56, we have 
investigated the type of pelvis associated with spontaneous face to 
pubes deliveries. As a rule, the pelvis reveals one or more of the 
following characteristics ; 

1. An ample, but fairly typical anthropoid pelvis, with a subpubie angle of any 

size. “ 

2. An ample android pelvis with a long fore pelvis whicli introduces the anthropoid 

tendency. ^ 

3. A definitely narrow angle in the fore pelvis at the inlet, with a posterior pelvis 
confonuing to the gynecoid, android, or anthropoid type. 
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4. Converging side "walls of the fore pelvis, with a narrow subpuhic angle. 

5. An obtuse lumbosacral angle, with a pelvic canal similar in shape to the example 
illustrated in Pig. 52. 


Tile pelvis associated "with a iiersisteut oecipitoposterior position 
whieli requires some form of operative delivery displays, as a rule, 
a combiuatiou of several of the characteristics listed above. The shape 
of the pelvic canal, as viewed from the lateral aspect, tends to confonn 
to the example illustrated in Pig. 54, in which the acute angle at “A” 
prevents an efficient uterine drive along the fetal axis into the poste- 
rior pelvis. 
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Faxber and Hubbard: Petal Endomyocarditis: Intrauterine Infection as the 

Cause of Congenital Cardiac Anomalies, Am. J. M. Sc. 186: 705, 1933. 

In the hearts of a number of infants who showed evidences of congenital heart 
disease at postmortem examination, the authors liave found areas of fibrosis, cellular 
infiltration, and calcium deposition. These changes, they believe, represent the 
end-results of inflammatory processes which, in view of the age of the patients, must 
have occurred during intrauterine life. 

Classifications of congenital heart disease usually list the various ananiolies under 
two general headings: (1) Those due to primary defective or arrested development, 
!ind (2) those due to infection transmitted to the fetus from the mother at some 
time after the third fetal month, when the heart is believed to assume its adult form. 
In these cases, the septa arc free from defect, the essential relationships of the 
chambers and great vessels are normal and llie chief abnormalities consist of stenosis, 
or atresia of the valves. It is now generally accepted that myocardial changes are 
also of importance. Careful investigation of tlie myocardium in most cases of 
atresia of the orifices will reveal iiatcliy yellowish gray areas visible to the naked 
eye, which microscopically show all stages of degencrsition, vacuolation, fatty change, 
calcification with cellular infiltration, and a diffused fibrosis, which is often myxoma- 
tous in character. Four cases arc reported. 


J. Tiiornweei, WlTHEfaSt-OON. 



THE TREATMENT OP CARCINOl^IA OP THE CERVIX 
BY WBRTHEIM’S OPERATION* 

Victor Bonney, M.S., B.Sc., P.R.C.S., London, Eng. 


I ESSAYED my first ‘Wertfieim’s operation in 1907 and from then 
up to tlie present time I have performed it 483 times. Prom the 
beginning the operation I have performed has been as drastic as pos- 
sible including the removal of most or all of the vagina and the 
routine extirpation of the regional glands. Except where the patient 
was very old or the subject of advanced cardiac, pulmonary, renal, 
or other systemic disease, I have operated whenever I thought there 
was any chance of completing the operation. This practice has com- 
pelled me to cope with many growths at the very limit of operability 
and on various occasions to close the abdomen without attempting the 
obviously impossible, or desisting from the attempt after it was begun. 

The principle I have worked on has had the disadvantage of raising 
both the operative mortality and the recurrence rates, but on the other 
hand it has enabled me to save lives that would otherwise have been 
lost and to present results which I believe represent the limit to which 
pure surgery can go in the treatment of carcinoma of the cervix. 

I have not employed preoperative radiation, but a few of my earlier 
cases were sent to me as having been “rendered operable'' by radium. 
The operations were exceedingly difficult and none of the patients 
survived five years. I have employed postoperative radiation only in 
those cases where it was found impossible to remove carcinomatous 
glands from the iliac vessels. Not one of these patients survived five 
years. The successes I am able to record are therefore the fruit of 
surgeiy and surgery only. 

I will first give you my results on the basis of five years’ freedom 
from recurrence so that they may be compared with the statistics of 
radiology, and afterward on the basis of ten years’ freedom from re- 
currence, because 10 per cent of all recurrences appear between the 
fifth and tenth year. Five years’ freedom from recurrence is only a 
90 per cent cure, but ten years’ freedom is a 100 per cent. 

I have classified my cases according to whether the regional glands 
removed at the operation were or were not carcinomatous. Such a 
classification gives a good indication of the average advancement of 
the pri mary growth in the two groups respectively; but though in 


•Read, by invitation, at the Sixtieth Annual Meetinc of the ATnRrin.,T, n. 
coloBical Society, Hot Springs, Va., May 27 to 29, 1035. American Gyne- 
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cases in wliicli the regional glands are iiiYolved the primary growth 
in the cervix is on the average of older standing and more extensive 
than in cases in which the regional glands are not involved, there is 
no hard and fast rule and extensive glandular involvement may co- 
exist with a veiy small primary growth in the cervix, whilst conversely 
the cervical growth may he most extensive without any involvement of 
the regional glands. I have not adopted the classification that obtains 
in radiology, in the first place because my series was begun before 
i-adiology appeared in the field, and in the second because uo useful 
comparison can be drawn between what one man sees and another 
man thinks he feels. 


Besults Ox the Five-Year Ba.sis, 1907-1029 


Died of operation 55 

Lost sight of within five years 12 

Died otlier diseases within live years 12 

Recurrence within five years 155 

IVell after five years 150 


384 

The operative death rate of this series is 14 per cent. It was 20 per 
cent in my first hundred operations but lias progressively fallen owing 
to increased experience and various precautions. For the last 200 
operations I have performed it is 9.5 per cent. 

If the patients lost sight of and dying of other disease within five 
years of the operation are reckoned as having died of recurrence the 
five-year cure rate is 39 per cent, or if (as I think more properly), 
they be dismissed from the calculation, between 41 and 42 per cent. 


Results Ox the Five-Y'eau Basis Coxtixued, 1907-1929 
The effect of gliinduhir involvement; 


Died of operation 

GLAXUS 

.XOT IXVOLVEn 

22 

GLAXDS 

IXVOLVEn 

.33 

L. S. 0. within five year.s 

(i 

G 

Died other disease within five year.s 

10 

2 

Recurrence within five year.s 

71 

S4 

Well after five year.s 

114 

30 


223 

101 


It Avill be noted that the regional glands were carcinomatous in 42 
per cent of the cases. This figure roughly accords not only with the 
gland involvement rale of all my cases but also ivith that of the cases 
operated on liy my colleague, Comyns Berkeley. It goes uj) and down 
a little according to the incidence of chance, but it can with certainty 
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be said that of the patients presenting themselves with carcinoma of 
the cervix at least 40 ont of eveiy 100 already have carcinoma in the 
regional glands. The difference in the prognosis of the two groups 
is very striking. The eases whose regional glands were growth-free 
ran on the average an operative death risk of 9.8 per cent, in return 
for which they gained, depending on which of the two reckonings 
referred to is employed, a 51 or 55 per cent chance of five-j^ear sur- 
vival; whereas on the average cases whose regional glands were car- 
cinomatous ran a death risk of 20 per cent to gain a 22 or 23 per cent 
chance of five-year survival. On the other hand the contention of 
certain authorities that the routine removal of regional glands is un- 
warranted because cases in which thej’’ are carcinomatous almost al- 
ways die of rapid recurrence is disproved, for my figures show that 
about 23 per cent of these gland-involved cases may be expected to 
survive five years. 

Up to the end of 1924 I had performed Wertheim's operation 283 
times with the following results: 


Results Ok the Tek-Yeau Basis, 1907-1924 


Died of the operation 47 

Lost sight of within ten years 2.3 

Died of other disease within ten years 12 

Recurrence within ten years 119 

Well after ten years 82 


2S3 


The operative death rate of this series is 16 per cent, a higher figure 
than that of the series previously dealt with because it contains a 
larger proportion of iny early eases. The proportion of cases lost sight 
of is increased owing to the difficulty of keeping in touch with pa- 
tients over so long a period. Similarly there is an increased propor- 
tion of deaths due to causes other than recurrence. The labor of 
keeping in touch with my patients has been mine, for it is only of 
quite recent years that follow-up departments have been instituted in 
Great Britain, and even now they are imperfect. The reason is the 
expense which places another burden on institutions already finan- 
cially strained. If these patients who were lost sight of and dying of 
other disease are reckoned as having died of carcinoma the ten-year 
cure rate is 20 per cent, but if they be dismissed from the calculation, 
as in my opinion they certainly should be, it is 33 per cent. Ten-year 
cures are to be regarded as absolute eui’es. It is not, of course, im- 
possible for recurrence to take place after that lapse of time, but I 
have not met with it. 
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THE EFFECTS OP GLANDULAR INVOLVEMENT 


EESUL'rs On the Ten-Year Basis Continued, 1907-1924 


Died of operation 

GLANDS 

NOT INVOLVED 

19 

GLANDS 

INVOLVED 

28 

L. S. 0. within ten years 

17 

() 

Died other disease within ten years 

10 

2 

Recurrence vitliin ten years 

53 

66 

Well after ten years 

59 

23 


15S 

125 


As in the five-year series there is a marked difference in the results 
obtained from the two groups. The operative mortality of the gland- 
free group is 12 per cent as against 22 per cent for the gland-involved 
group, while, according to the method of reckoning, the ten-year cure 
rate is 37 or 45 per cent as against 18 or 20 per cent. The higher 
gland involvement rate (44 per cent) must he fortuitous, for my 
method of selection has never varied, nor have I observed that pa- 
tients in more recent years present themselves earlier in spite of 
modern propaganda. 

ACTUAL OPERATIVE ACHIEVEMENT 

In order to assess the actual achievement of any series of operations 
for carcinoma it is necessary to know the surgeon’s operability rate, 
i.e., the percentage of patients selected for operation out of every 100 
seen. For some years after Comyns Berkeley and I had begun to 
perform the operation, we were able to estimate our operability rate 
with accuracy at 63 per cent, for we were the only surgeons in our 
hospitals performing the operation at that time, and we had complete 
command over the clinical material presented to us. In later years, 
however, for several reasons we lost that command and it became im- 
possible to disentangle the cases in which we determined the treat- 
ment from those in which the treatment had been determined by others. 
In all our subsequent communications we continued to reckon our 
operability rate as being 63 per cent, feeling justified in doing so be- 
cause our operative practice never varied. 

There is one group of my cases on which I can speak with complete 
certainty in this matter, namely, the patients whom I have seen in my 
consulting room and over whose treatment I have therefore had entire 
determination. Between the years 1907 and 1930 I operated on 80 
per cent of these. In the reckoning of my actual operative achieve- 
ment which I am now going to give you I shall assume as heretofore 
my operability rate to be 63 per cent. 

On the basis of five years’ freedom from recurrence my actual opera- 
tive achievement is 24.6 per cent if llie cases lost siglit of and died of 
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other disease within five years are reckoned as having died of recnr- 
rence, or 25.6 per cent if they are excluded from the calculation; while 
on the basis of the ten years of freedom from recurrence the figures 
are 18 per cent, or just on 20 per cent. The value of the operation 
may therefore be briefly expressed by saying that on the five-year 
basis it cures 2 out of every 5 patients operated on, and 1 out of every 
4 patients seen; whilst on the ten-year basis it cures one out of every 
3 patients operated on and 1 out of every 5 patients seen. 

It is apt to be forgotten that the number of cures effected by the 
operation is not the same thing as the number of cures to the credit 
of the surgeon who practices it, for besides those patients he operates 
on there remains a residuum which he treats by radiation. If he 
operates on 63 out of every 100 pafients presented to him there are 
37 of these. 

Except for a small proportion where the operation was forbidden 
not because it was mechanically impossible but on account of the 
woman’s general physical state, all these patients are the subject of 
advanced disease and come under Glass III and IV of the, Radiological 
Classification. Five of these 37 patients, i.e., 5 per cent of the 100 
originally seen, may be dismissed from consideration as beyond the 
reach of any measures. Out of the 32 remaining a certain proportion 
of five-year cures can be obtained by radiation ; judging from Radio- 
logical statistics about 5, and this number has to be added to the 
number of five-year cures by operation. A surgeon, therefore, who 
deals with his cases of carcinoma of the cervix as I have dealt with 
mine may expect to obtain 29 to 30 five-year cures out of every 100 
unseleeted cases that he sees. 


The operation as I do it is performed as follows: 

Under full ether and spinal anesthesia the patient is placed in tlie lithotomy posi- 
tion, and a catheter hawng been passed, the vagina is tightly pacted from the vault 
downward with gauze soaked in “Violet-Green.”* The patient is then fixed in the 
Trendelenburg position and the abdomen is opened in the middle line. 

Ligatures are now placed on both ovariopeMe ligaments and on both round liga- 
ments, and a clamp having been placed just outside the uterine cornu on each side, the 
upper parts of the broad ligaments are divided just inside the ligatures (Pigs. 1, 
2, and 3).t 

The freed appendages are now ligatured as they come ojBf from the uterus, and 
the ends of the ligatures are left long. A forceps is placed on the ends, thus making 
a convenient tractor (Pig. 4). 

The peritoneum across the front of the uterus is now dimded and an anterior 
flap is reflected until the bladder is reached. The bladder is now separated from 
the vagina partly by thumb pressure and partly by scissors (Pig. 5). 


One per cent of equal quantities of crystal violet and brilliant Green 
equal parts of 95% alcohol and water. A 1 per cent solution of^flavine 
can be used if -violet-green” is not available. 7=muuon of navine in water 

redrawn by Mr. Bonnev from the Tcxtbonl- of 
colon, c Surffcry, by Sir Comyns Berkeley and Victor Bonney, Cas4l & Co.. Lndom 
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The separation at tliis stage should not he continued further than an inch do\vn- 
ward, for it is better to effect the complete separation step by step as the operation 
proceeds. 



The i>ctitoncal flaj) should be sutured to the lower angle of the nbflominiil wound 
to keep it out of the way. 
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The next step is to open up the broad ligament and define the external iliac 
vessels. To do this forceps should be attached to the stumps of the ovariopelvic and 
round ligaments and the loose .nreolar tissue of the broad ligament teased aside 
until the vessels are clearly seen. 



Fig. .1. 


The ureter should now be felt for with the thumb and index finger on either side 
of the posterior layer of the broad ligament to which layer the ureter clings. It 
can generally be seen as well as felt (Pig. 6). 
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The uterine artery is now sought. The internal iliae artery and its continuation 
forward as the hypogastric must first be defined. The uterine artery comes off the 
hypogastric artery, usually at right angles, and, in easy cases with a little teasing 
aside of the areolar tissue, is readily seen (Fig. 7). In more difficult cases the index 
finger should be thrust down into the broad ligament between the ureter previously 



Figr. C. 


(lefined and the internal iliac artery also previously defined, and the fingertip ex- 
ploring forward is made to underburrow and hook up the artery which with a little 
experience can easily bo felt. 

The artery is norv divided between two forceps, and the uterine end being rucked 
back, the ureter will be perceived running under it {Fig. 8). It should be followed 
up until it disappears into the ureteric canal. 
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The tip of the left index finger is now pushed along the canal and the roof of the 
canal cautiously divided (Fig. 9). The tissue inside the ureter which holds it against 
the vagina is now divided down to the ureterovesical junction, and the ureter is 
rolled outward and finally completely raised from its hed, though the length of this 
raising should be kept as short as possible (Fig. 10). 




Pie- 8. 


The same procedures are then carried out on the opposite side. 

The uterus is now carried forward and the loose peritoneum on the front ivall 
of Eouglas’ pouch is picked up and divided (Fig. 13). 

The index and middle fingers of the left hand arc now insinuated between the 
vagina and rectum, keeping the pulps against the packed column of the vagina until 
the two canals are separated almost or quite domi to the pelvic floor (Fig. 12). 
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The remainders of the posterior peritoneal layers of tlie broad ligaments are now 
divided to meet the aperture in Douglas’ pouch, care being taken not to divide the 
ureters which must be defined before using tlie scissors (Dig. 13). 

The cardinal ligaments of tlie vagina are now accessible, to which achievement all 
the preceding steps of the operation hav-? been leading up. Tliey can be felt as 
two broad fan-shaped sheets extending from the sides of the vagina outward. Tlie 
index finger of the left hand should be passed beliind one of them and the ureter, 
which lies on it, having been thoroughly displaced outward and kept there by a re- 
tractor, the ligament is cautiously divided over part of its depth (Pig. 14). 

A similar procedure is then carried out on the opposite side. 

The uterus is then carried forward again and a further separation of the rectum 
and the tissues lateral to the rectum is carried out (Pig. 15) after which the cardinal 
ligaments are again turned to and still furtlier divided. It is better to effect this 
division gradually, turning first to one side and then to the other. The severance 
should be carried out until the whole depth of the ligaments, or nearly the whole 



depth, down to the pelvic floor is divided. During the 2 iroco.ss the surgeon should 
alternate cutting the cardinal ligaments with further separation of the bladder, not 
only in the middle line but outward somcwliat beyond the ureterovesical .iunctions. 

The uterus and vagina are now only held by the attachment of the lower end 
of the latter to the pelvic diaphragm. The gauze in the vagina having been with- 
drawn, a Berkelcy-Bonney clamp is ajftdicd well beneath the growth and the vagina 
divided as low down as the separation makes possible (Fig. 1C). As a rule prac- 
tically all the vagina is removed so that when the patient subsequently presents 
herself for inspection, the formation is similar to what obtains in a case of “imper- 
forate h>unen.’’ It will be noted that no clumps are jdaced on the cardinal ligaments 
before division. Tiiey are unnecessary ami hamijer the operator. If a vessel bleeds 
during the division it should be picked up with forceps-. 

As soon as the removal is (‘ffected the jielvis should be wiped clear of blood Jind 
obviously bleeding ve.ssels picked up and tied. It is a gooti thing as a routine to 
place a strong mattress ligature on the tissues immediately outside the lateral vjiginal 
angle on cither side, as there are nearly always bleeding vcissels in these situations. 

The regional glands are now to be removed. Tliose along the external iliac vein 
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sliouM be separated inward and then raised together with the hj-pogastric artery. 
The artery is then divided at the lateral angle of the bladder and rucked back witli 
the glands until tlic mass pivots on the anterior trunk of the internal iliac artery. 
This is then ligatured and divided (Fig. 17). 



In early cases it is not necessary to do this, and the glands should be dissected 
oil by themselves. 

There now remain the glands in the obturator fossae. It is important to remove 
those as they arc the first group to become invaded. They lie in a mass of fat 
which can both be seen and be felt inside tlic line of the hypogastric artery and 
below the external iliac vein. The obturator nerve passes through the mass of fat. 
The best way to separate this mass is by the fingers aided by “ring forceps."’ 
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With practice it can he extracted very cleanly and without bleeding. Tlie ob- 
turator nerve should be separated out of it unless it is involved in growth. The 
mass of fat extends by a j)roccss downward to the brim of the pelvis under 
Poupart’s ligament and when extracted the bare bone of the pelvis should be felt 
(Pig. 18). 

The vagina, or rather what remains of the vagina, is left open and through it 
a strip of thin gauze previously soaked in flavine 1 in 1,000 is passed until it 
j)rotrudes from the vulva. The rest of the length of gauze (about 2 feet) is lightly 
packed into the pelvis, after which the peritoneum is united across the pelvis by a 
continuous suture (Fig. 19). The gauze is removed via the vulva in from forty-eight 
to seventy-two hours. 

Convalescence is conducted on the usual lines, but absolute retention of urine for 
from one to two weeks and sometimes longer always occurs and compels the regular 
use of a soft rubber catheter, 

15 DFA’ONSHIUB Pi.acb 


TUBERCULOSIS OF THE CERVIX UTERP' ^ 

Virgil S. Counseller, M.D., and Donald C. Collins, jM.D., 

Rochester, Minn. 

T uberculosis of the cervix uteri is very rare. We have partially 
reviewed the literature on this condition, and are reporting a com- 
plete studj’’ of a ease, which was seen at the Mayo Clinic, in the hope 
that it may assist in the prompt recognition and early institution of 
adequate treatment. 

Iklorgagni in 1744 was the first to describe tubeivulous salpingitis and tuberculous 
endometritis; in his case, the patient was a girl, aged twenty years. He concluded 
that tuberculous pelvic disease may be the source of a generalized tuberculous 
peritonitis. Lisfranc is said to have presented the first case of tuberculosis of the 
cervix. In 1834 Bolvin and Duges wrote an excellent atlas of diseases of the uterus 
and its adnexa. In this work they clearly described for the first time a true in- 
stance of tuberculosis of the cervix uteri. Nine years later, Louis reported a 
clinical example of this condition. Kiwisch in 1847 described this disease with re- 
markable accuracy and clearly demonstrated his clinical knowledge of this condi- 
tion. Geil completed his classic work on “Tuberculosis of the Female Genital 
Organs’’ in 1851. Little has been added to his description in the following eighty 
years. 

Rudolph Virchow in 1853 carefully described instances of tuberculosis of the 
cervix. Friodliinder .shortly thereafter described another similar instance of primari' 
tuberculosis, and his contention was verified by necrop.sy after the patient had 
died of an apoplectic seizure. At this point Rokitansky “muddied the waters’’ by 
declaring that tuberculosis of the cervix never occurred. So great was his authority 
that further investigation was stifled. Ten years elapsed before Lanccreaux and 
Lackerbauer demonstrated beyond argument that tuberculosis of the cervix did 
e.xist and that it was usually secondary to pulmonary tuberculosis. In the follow- 
ing year, 1872, Lebert roafilrnied Rokitansky’s opinion. Ilis contentions were 
based upon only thirty-three cases of tuberculosis of the uterus and its adnexa, 


*From the Mayo Clinic and the Jfayo Foundation. 
.Suhniitted for publication .laniiarj- 18. lOS.'i. 
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which he had observed personally. As later investigations have demonstrated^ his 
series of cases was entirely too small to warrant such sweeping conclusions. 

The next important contribution was made by Cohnheim in a small book, which 
was published in 1879. He said that tuberculosis of the cervix cordd easily result 
from coitus with a tuberculous partner. This immediately popularized the entire 
subject and one again focused considerable attention upon it. Two years later, 
Lukasiewicz and klayor reported examples of secondaiy tubereulous involvement of 
the cervix, in which there was an accompanying tuberculous endometritis. In 
1SS3 Verneuil independently made observations, which wore similar to those of 
Cohnheim. In this same year. Babes isolated the tubercle bacillus from the vaginal 
secretions of a patient, who had tuberculosis of the cervix, and definitely settled 
once and for all the etiology of this disease. In the following six years cases were 
reported by Winters, Deiudlle, Cornil, Zweigbaum, Thierceltn, and Schmorl and 
Birch-Hirschfeld. In 1892, J. Wliitridge Williams presented an exhaustive survey 
of this subject; this was one of the first reports to come from America. Additional 
data were added by Emanuel, Jlej'cr, Sippel, Kaufmann, Weigert, Vassmer, and 
Ajello. 

Beyea in 1901 completely reviewed the literature up to that date and tabulated 
his findings. He was able to collect 68 cases of proved tuberculosis of the cervix. 
Thirty of these were proved at necropsy, and were associated with advanced tuber- 
culosis elsewhere iu the genital tract. Two instances were found of primary in- 
volvement of the cervix. Twenty-two cases were obseiwcd clinically; 9 of these 
were believed to bo cases of primary infection. Fifteen of the entire 68 cases were 
studied both clinicallj' and at necropsy; all of these cases were found to liave foci 
of active tuberculosis elsewhere in the body. Thirty-six of 57 patients were found 
to be between twenty and forty years of age, which is the period when the female 
genital tract is at the height of its functional activity. In a group ofi 56 cases, 
the correct diagnosis of tuberculosis was made in 28 cases, while the diagnosis of 
malignancy of the cervix was made in 17 cases. 

In the next two years, additional cases and important data were presented by 
Horroeks, Croft, Levers, Brook, and Kynock. John B. Murphy in 1903 and 1904 
exliaustively reviewed this entire subject and brought all tlie data up to date. His 
contributions to this field were thorough and little has been added to our knowledge 
since his publications. Pour years later, Vineberg was able to find only 22 cases of 
primary tuberculosis of the cervix recorded in the literature. He added a secondary 
case. Hen urged the employment of radical surgical procedures to bring about the 
highest percentage of permanent cures. Horizontow said that in 14 per Cent of his 
specimens of pelvic tuberculosis the cervix uteri was involved. In 1916, Cullen re- 
ported a verj' early example of this disease in the case of a young negress, who 
complained of the spontaneous development of a rectovaginal fistula that had been 
present two years, iloore presented an excellent review of the literature up to 
1919 and added an additional case of the secondary type. 

Greenberg, in a review of the literature, in 1920 reported that in a series of 897 
cases of pelvic tuberculosis there were 37 cases (4.2 per cent) that revealed tuber- 
culosis of the cervix uteri. Xorris, Wharton, Spalding, Heuwirth, Culbertson, Daniel, 
Sclmiidt, Pavlovsky, Bengolea and Pavlovsky, Gupta, Douglas and Ridlon, White, 
Bishop, Harris, Dworzak, and Bonnet and Builliard made notable contributions to 
this field in the next eleven years. Davis studied 3,200 ccrvice.s, which had been 
lemoved surgically; 777 of thc.se disclosed evidence of inflammation, but the in- 
flammation Avas tuberculous in onl.v one specimen. On the other hand, 25 (.5.7 per 
cent) additional specimens of this same group were carcinomatous. In the last tAVO 
years, noteworthy articles upon this subject have been presented by Sasaki, Davis 
and Watson. 
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In 981 reported cases of genital tuberculosis among- women, there were 89 (0.4 
per cent) instances of tuberculosis of the cervix. Of these 39 examples, 3 (7.7 
per cent) were undoubted primai-y tuberculous infections. About 40 per cent of the 
recorded cases of tuberculosis of the cervix were associated witb active pulmonary 
tubereulosis. Williams expressed the opinion that one of every GOO women who had 
tuberculosis of the lungs, later developed tubereulosis of the cervix. In the patho- 
logic examination of 22,33.5 operative specimens reported in the literature, there 
were only 4 (0.027 per cent) provctl examples of this disease. At the clinic, we 
were able to find only 1 case of this condition which was definitely proved; this 
case we are reiiorting together with 3 cases which are very doubtful, and which 
apparently are not tuberculous. 

Babes in 1883 definitely demonstrated that the tubercle bacillus was the etiologic 
agent in this condition. He found and demonstrated Koch’s bacillus in the vaginal 
secretions obtained from a patient who had this disease. Beyea found that in 63 per 
cent of the cases rej)orted in the literature, the patients were between twenty and 
forty years of age. In the 108 cases which we have been able to study in the litera- 
ture (Table I), this peraentage was further increased to 73.5. In this series, 10 
c.ases (9.25 per cent) were undoubtedly of primary origin, -while 5 additional cases 
(4.G3 tier cent) were of doubtful primary character. Beyea found 2 (2.94 per cent) 
cases of proved primary type and nine (13.4 per cent) of doubtful primary origin 
in a group of G8 eases recorded hi the literature up to 1901. In 1919 l^loore esti- 
mated that the literature contained reports of 170 cases of tuberculosis of the 
cervix, of which 20 (11.7 per cent) were of primary typo. Harris, however, believed 
that there were actually fewer eases which were really primary. Bishop said that 
less than 25 proved cases of primary tuberculosis of the cervix had been reported. 

Tubereulosis of the cervix is, iu at least 85 per cent of cases, secondary 
to tuberculosis elsewhere in the body, as in the fallopian tubes, urinary 
tract, gastrointestinal tract or in the lungs. In the 108 cases which we 
have studied, 78 per cent had accompanying tuberculosis elsewhere in 
the generative tract, while 82 per cent of the secondary cases had demon- 
strable pulmonary tuberculosis, cither in a quiescent or active state. 
Many of these patients gave a family histoiy that was positive for 
phthisis. Pregnancy and marriage are two prominent contributing 
factors in the onset of the disease. Bishop said that Jung, Bennccke, 
and Hashimoto had demonstrated in experimental animals that it is pos- 
sible to infect the cervix uteri first, and subseciucnily the fallopian tubes 
with tuberculosis, or vice versa, and yet have the endometrium remain 
free of the infection. This fact has been freciucntly repoifcd in the 
literature. The order of freiiuency of tuberculous infection in the 
female generative tract, from the most common to the least common, is 
as follows: fallopian tubes, endometrium of the uterus, cervix uteri, 
vagina and vulva. Thus, secondary tuberculous infection of the cciwix 
usually indicates that it was derived from a descending infection 
originating from foci higher in the pelvis. 

7’he criteria for jn-imai-y tuberculosis of the cervix demand that it be 
the only tuberculous infection in the body. Hence, as klurphy has 
demonstrated, it must usually be an ascending infection, which has been 
derived from the vagina or vulva, or more commonly from a tubci’culons 
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Table I. 


Kf:suME OE Cases Eepokted in tue Liteuatube 



friinF.RODIjOSIS OF CERVIX 


Boivin and Dug6s 
Lisfranc 
Yirchoiv 
Weigert 
Friedlander 
1872 iLebert 
1881 Lukasiewicz 
1881 Mayor 
1885 Spaeth 
1887 Derville 

1887 Winters 

1888 Cornil 

1888 Zweighaum 

1889 Thiercelin 

1891 Schmorl 

1892 Williams 
1894 Emanuel 
1894 lleyer 
1 897 Kauffman 

1899 Vassmer 

1900 A.iello 

1901 Beyea 

1902 Horrocks 
1902 Levers 

1902 Croft 

1903 Berkeley 

1903 1 Brook 

1904 Murphy 

1908 Vineberg 
1911 Kroemer 
1911 Ischlimpert 
1911 Neu 

1911 IHorizontow 

1912 Labhardt 
191(5 Cullen 

1919 Moore 

1920 I Greenberg 

1921 I Norris 

1922 Spalding 

1923 Neuwirth 

1924 Culbertson 
1926 Pavlovsky 

1928 Gupta 

1929 Douglas and Bid- 
1 Ion 

1929 White 

1930 Bishop 

1930 1 Harris 

1931 1 Bonnet and 
Builliard 

1932 i Davis 


0 

33 

q 

? 

119 

7 

q 

q 

k 

q 

q 

9 

q 

? 

6 

0 

!> 

n 

I 

7 


02 (7.7 


207 

73 

82 

a 

I 

•-0 

i 

O 

7 

200 

GO 


Necropsy 
Necropsy 
Necropsy 
Necropsy 
Necropsy 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Necropsy 
Clinical 
Necropsy 
Clinical 
Clinical 
Clinical 
Necropsy 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 

Necropsy (798) 



(1 Primary) 
2 (1 Primary) 
1 (1 Primary) 
0 
1 

G (1 Primary) 
1 
1 
1 

1 (Primary) 

1 

2 

0 

1 
1 

1 (Primary) 

0 

1 
1 
1 
1 
1 
4 


0 

7 

0 


7 

0.0 


5.0 

0 

Q 

0 

i 

Q 

i 

7 

7 

q 

0 

i 

q 

0 

. 3^0 


Clinical 

Literature, not 
above 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Plinical 
I51inical 
Clinical 

Operative speci 
mens (0,005) 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 

Clinical 
Clinical 
Clinical 
Clinical 

Operative speei 
I mens (1,200 
1 cervices) 


1 (Primary) 

9 (2 Primary) 

1 

11 


0 

1 

1 

9 (2 Primary) 
1 
1 


A 

] ( ? Primary) 
(73 Primary) 


1 


J 

1 ( ? Primary) 


q 

7 

7 

0.4 

? 

0 


4.1 

4.1 

3.7 

14.0 

0.0 

0 

7 

4.5 

1.5 

0.010 

q 

0 

0 
t 

7 
7 

7 

7 

O 
t 

9 

0.083 
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Table I — Cont’d 


yeae j 

AUTHOR. 

NUMBER OF 
CASES, 
GENITAL 1 

TTJBERCU- 

LOSIS 

SOURCE OF 

JLATEUIAL 

TUBERCULOSIS OF 

NUMBER OF 

CASES 

CERVIX 

PER CENT 

1934r 

Watson 

Q 

Clinical 

1 

? 


(Norris) 

? 

1 Operative speei- 

4 

O.OOGG 




mens (15,130) 




(Dannreutlier) 

f 

Clinical 

3 

? 


(H. Vineherg) 

? 

Clinical 

1 

? 

193t 

Counseller and Col- 

? 





lins 



1^ 

0.0 


109 (11 true primary and 5 
questionable primary) 


*This does not include three doubtful cases which were not proved. 

jjartner at coitus. He said that Klebs and Seanzoni absolutely denied 
the possibility of the occurrence of such an infection. It is a well-known 
fact that wives of tuberculous husbands seldom develop a primary tuber- 
culosis of the cervix, while there are eases upon record in which this 
factor was the cause of a tuberculous salpingitis or tuberculous endo- 
metritis with a normal cervix. This fact was demonstrated by Cohnheim 
in 1879, and by Verncuil four years later. 

The importance of tuberculosis of the cervix rests primarily in those 
cases in whieli little or no evidence of tuberculosis is evident elsewhere 
in the body. The physician first discovers the condition when he examines 
the cendx. The ease with which this disease may simulate carcinoma 
of the cervix is well Imown and here rests the importance of its dif- 
ferentiation. With an ulcerated lesion of the cervix, which grossly re- 
sembles carcinoma, the examiner would be correct 98 times out of 100 if 
he diagnosed the lesion as carcinoma. However, the prognosis, treatment, 
morbidity, and the effect upon the patient arc so vastly different in the 
two conditions that they should be distingui.shed (Table II). 

The four chief types of tuberculosis of the cervix uteri, named in the 
order of their frequency, are : ulcerative, jiapillary, miliary, and bacillary 
catarrhal. Thus, the gross picture of the ceiwical lesion may vary. 
It is usually ulcerated; the edges are cither well defined or undermined, 
and arc surrounded by either noiTnal tissue or by tubercles. The neigh- 
boring portions of the vagina may be involved and tubercles may form. 
Bishop said that the earliest lesion is a polypoid process and that this is 
soon followed by ulceration, which may develop into a huge ulcer with 
ragged undeimincd edges. On the other hand, the tuberculous infection 
may be rather deep in the substance of the cervix and reveal little or no 
ulceration or papillomatous formation on the surface. A rare fibrosing 
type is occasionally seen. Secondaiy infection commonly is suyierimposed 
on these le.sions and more or less cervical bleeding or even hemorrhages 
arc frequently encountered. 
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Microscopically, tyiiical formation of tubercles is not commonl}^ seen. 
Often, atypical collections of epitlielioid and lymphocytic cells, without 
giant cells, are the only criteria upon which the microscopic diagnosis can 
be made. Staining the tissue or smears from the tissue with acid-fast 
stains often will fail to reveal typical tubercle bacilli. Here, inoculation 
of guinea pigs is of great value in establishing the correct diagnosis. 

Table II. Differential Diagnosis of Tuberculosis and Carcinoma of the Cervix 


cervix 

TUBERCULOSIS 

carcinoma 

Color 

Papillary type: rose red, deeper red 
tlian surroundings 

Ulcerated type: crater yellowish or 
red 

Grayish 

Appearance 

Papillomatous or ulcerated. May be 
entirely interstitial. Small tu- 
bercles may be seen surrounding 
lesion. Usually many granula- 
tions 

Fungous, rarely granulations, 
never entirely interstitial 

Size 

Smaller 

Larger, but no regularity 

Palpation 

Ulcerated type: ragged undermined 
edges of the ulcer without dif- 
fuse infiltration. Edges often 
granular 

Papillomatous typo: smooth surface, 
clastic, knobbed, glistening, no 
clearly defined limits 

Roughened surface of usually 
stonelike character. Large 
fungous lesions have very 
hard base 

Bleeding 

Usually slight 

Common, large amounts often 

Discharge 

Ulcerated type ; greenish yellow, foul, 
purulent, slightly bloody 
Papillomatous type: mucoid in char- 
acter, rarely bloody 

Abundant, very fetid, watery, 
often bloody 

Sensitiveness 

Present 

Usually absent 

Pain 

Slight or absent 

Usually present and character- 
istic 

Course 

Papillomatous type: slow ulcerated 
tj’pe: also slow, but may produce 
fistulas or extensive ulceration 

Faster, progressive, diagnostic 
sjanptoms 

nistology 

Characteristic tubercle formation with 
or without gia.nt cells 

Typical squamous-cell epitheli- 
oma with pearl formation 

Age of onset 

Twenty to forty years 

Thirty-five to fifty years 

Bacteria pres- 

Tubercle bacillus, positive guinea pig 

Secondary invaders. No tu- 

ent 

test 

bcrcle bacilli 

Gram’s iodine 
test 

Negative 

Positive 


The only positive method of arriving at a diagnosis is to perform a 
biopsy and have a competent pathologist examine a speeimen of the sus- 
picious area of the cervix. The specimen of ti.ssue must bo of suffieient 
size to allow the pathologist to make a diagnosis. Tliis section should 
include all constituents of the cervix. The biop.sy will in no way injure 
the patient; the issues at stake are of such gravity as to make a correct 
diagnosis imperative. The earlier literature upon this subject is full of 
reports of eases in which biopsy was not used, and in which radical 
surgical procedures were perfoimed for the eradication of a supposed 
carcinoma of the cervix, with the liighcr operative moifality and 
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morbidity, not to mention the anxiety that the false diagnosis of cervical 
carcinoma caused the patient and her relatives. 

The differential diagnosis must distinguish this disease from hyper- 
trophy with eversion and erosion of the cervix, myomatous or polypoid 
changes, actinomycosis, syphilis, gonorrhea, sarcoma, and carcinoma. 
Biopsy will be of great aid in the dilferential diagnosis if it is considered 
together with the history, physical examination, and laboratory findings. 

The treatment of this disease should be surgical whenever possible, and 
should be of a radical type if the condition of the patient will permit 
and if other factors are favorable. The contraindications for surgical 
treatment are advanced local tuberculous lesions, with involvement of 
neighboring structures, such as the rectum or bladder; tuberculous 
salpingitis; active tuberculosis elsewhere in the body; marked secondary 
infection; scnilit.y, and cardiovascular disea.se. The prognosis depends 
upon the type of treatment instituted, whether or not other tuberculous 
foci are present, and the state of their activity. 

Beyca in, 1901 revie\Ycd the reports of 68 cases of tuberculosis of the portio 
Yaginalis and cervix uteri, and added a case of Ids own. He demonstrated that 
radical surgical treatment gave the best prospect for a permanent cure. Fifteen of 
these patients iverc treated surgical]}'. Seven of the 10 patients who were treated 
by panhystcrectom}' recovered completely. One patient who was treated by curette* 
ment, amputation of the cervi.\-, and bilateral salpingo-oophorectomy was apparently 
free from tuberculosis sixteen months after operation. Eleven patients were treated 
conservatively with local applications (cauterization). One of the latter patients is 
said to have recovered; 5 were improved temporarily, and in the other 5 cases, the 
disease progressed. Brook, Moore, Spalding, Harris, Bisiiop and Murphy expressed 
the opinion that radical surgical treatment is the only safe means of giving the 
patient the greatest chance for a permanent cure and recommended either abdominal 
panhysterectomy or, in ccitain selected cases, a vagintil hysterectomy. Neu said 
that the use of dilatation and curettage was exceedingly dangerous in this disease 
because of the possibility of spraiding the tuberculous ju'oeess into ;i- noninfccted 
endometrium. In his experience cauterization was of little value. In the Berlin 
^Medical Clinic, o.o patients were treated by radical surger.v and 75 per cent were 
living and well five years later. Twenty-two other patients were treated by conserv- 
ative measure.s and only .52 per cent were still living at the time of his report. Keu 
thus believed that radical surgical treatment was indicated in view of the poor 
prognosis offered by other measures. Wffmrton believed that surgical treatment 
should not be undertaken until it has been determined whether or not there is 
coexisting tuberculous salpingitis and endometritis; if these conditions arc present, 
their extent and state of activity .“hould be carefully noted before deciding on 
operation. Sasaki exjircssed the opinion that radium has a beneficial inlluencc upon 
this disease, because it causes a specific rapid degeneration of tiio tuberculous 
tissue, and subsequent marked fibrosis dcvelop.s. Davis said that panhysterectoiny, 
]>erformed either by the abdominal or the vaginal route, is the treatment of choiw; 
if the condition of the patient jiermil.s. He .'ulvised cauterization of the cervix 
liefore an abdominal panhy.stcrectomy is jierformcd. In his opinion, amputation of 
the cervix is a vorj- questionable procedure; however, a few cures have been reported 
in tho literature, by the employment of this procedure. 
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The following is a brief resume of the salient features of the case that 
we wish to report : 


REPORT OF A CASE 

A nun, aged twenty-two years, registered at the clinic on June 25, 1934. The 
family history did not reveal carcinoma, tuberculosis, diabetes mellitus. Her fatlicr 
and mother, together witli three brothers and four sisters, were all li\ung and well. 
At the age of six years she had had an attack of sciatica. Three years before coming 
to the clinic, the patient had liad an attack of ]>leurisy, which was of short duration. 



Fig. 1. — Tuberculosis of cervix. 


An appendectomy hud been perfonned elsewhere in 1921 for chronic a])pendicitis. 
Menses had begun at the age of fourteen years and periods had occurred irregularly, 
from two to twelve weeks ai)art. The duration of the period had varied from five 
to seven days. Leucorrhea was present and was graded 3 upon a basis of 4. How- 
ever, the menstrual periods had become normal” during the past six months. The 
last menstrual period had occurred on May 23, 1934. 

Tlic present illness load appeared gnidually three years ago, about six months 
after the appendectomy. This had been characterized by a sharp or a dull inter- 
mittent pain, which had been localized in the left lower quadrant of the abdomen. 
This had been made, worse by a sudden motion and by menstruation. It had also 
been accompanied by a profuse foul, greenish yellow leucorrhea which required the 
vonstant wearing of a protecting sanitary napkin. She had been told elsewhere 
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that a tumor or an enlarged ovarian mass could be palpated in the lower part of 
the abdomen, for which surgical treatment had been urged. Aside from an occa- 
sional headache, the past history wms otherwise normal. 

Physical examination revealed that her height was 5 feet and 2 inches. She 
weighed 111 pounds; her average weight had been 112 pounds. Oral temperature 
was 99.6° P. The pulse rate was 90 per minute; the rhythm of the pulse was regular 
and the volume was good. Systolic blood pressure was 120 mm. and the diastolic 
was 80 mm. of mercury, respectively. Aside from moderately enlarged and chroni- 
cally infected tonsils, the general physical examination was normal and revealed 
no abnormalities. Examination of the vagina and cervix with a speculum disclosed 
a marked hyperplasia of the ceiwical mucous membrane; this was firm and had a 
cauliflower-like appearance (Fig. 1). One portion of the lesion appeared to trans- 
verse the cervical canal and to present at the external os. There were several grayish 
plaques in tliis lesion. Biopsy was advised for diagnosis. 



Fiff. 2. Fig. 3. 


Fig. 2. — Tuberculosis of cervix uteri, sbowing typical giant cell and large collec- 
tions of cpitliclioid and small lymphocytic cells (xr>5). 

Fig. 3. — Typical tubercle formation in cervix uteri (X120). 

The laboratory studies were as follows: The voided specimen of urine revealed an 
occasional erythrocyte and numerous leucocytes, which were graded 3 on the basis 
of 4. The value for the hemoglobin was 15.2 gm. per 100 c.c. of blood. There 
were 5,600 leucocytes per cubic millimeter of blood. The flocculation test was nega- 
tive. Roentgenologic examination of the chest did not disclose anything abnormal. 

On June 28, 1934: a biopsy of the cervix was done and the pelvis was examined 
while the patient was under anesthesia. The pelvic examination revealed the presence 
of a normal sized uterus and normal adnexa. Examination of the specimen, which 
was removed, revealed the presence of tuberculosis (Figs. 2 and 3). The lesion 
covered the entire external os and extended up the cervical canal. It was accom- 
panied by a marked secondary infection, and it was believed advisable to cauterize 
the cervix thoroughly, and to observe whether or not the lesion healed as a result 
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of this treatment. If this failed to eradicate the disease, we intended to i)erform 
a total abdominal hysterectomy at a later date. 

The postoperative convalescence was uneventful. On July 26, 1934 the patient 
was again examined under anesthesia. Examination of specimens, w'hich were re- 
moved for biospy at this time, revealed onlj" inflamed granulation tissue and did 
not disclose any sign of the presence of tuberculosis. The pelvic examination also 
failed to reveal anything abnormal. The cauterized area had healed completely 
and the patient was dismissed from the hospital and went directly to her home 
fifty-three days after the extensive cauterization. During the last month of her 
stay in the hospital, she received sixteen applications of diathermy to the left lower 
quadrant of the abdomen to relieve a persistent dull pain in that area. The 
patient was advised to continue sanatorium regimen at home and to return to the 
clinic within four months for another examination of the cervix. A recent letter 
from her stated that her health had been greatly improved and that she had returned 
to her profession of teaching. 

This is an -undoubted example of the secondary type of tuberculosis of 
the cervix and proliably originated from an attack of active pulmonary 
tuberculosis which manifested its presence by an attack of pleurisy three 
years ago. 


•SUMMARY 

Tuberculosis of the cervix is very uncommon, Slost cases arc secondary 
infections, whicli are derived from irrimary foci elsewhere in the body. 
The literature on this subject has been partially reviewed. There arc 
probably 300 cases which have been reported in the literature; of these, 
not more than 35 are primary tuberculous infections of the cervix. 
Biopsj’- is the only accurate method of diagnosing this lesion and of 
distinguishing it from cciwical inflammations and carcinomas. Proper 
treatment appears usually to demand radical surgical procedures so as 
to insure the highest percentage of permanent cures. The only proved 
case of this disease which we haA^e been able to find in our records is 
brieflj’^ reported. 
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THE METABOLISM OF LEVULOSE=^ 

VII. The Inpeuehce of the Reproductive Cycle on Tolerance 

Allan Winter Rowe, Ph.D., ]\Iary A. jMcManus, A.B., 

AND Gertrude A. Riley, A.B., Boston, j\Iass. 

(From Hie Evans Memorial, Massachusetts Memorial Hospitals) 

I N PREVIOUS communications, certain general considerations bear- 
ing on the metabolism of levulose,-’^ and the influences severally of 
liepatic dysfunction-- and of the vaiuous levels of ovarian function-^ 
have been discussed. The present paper reports results obtained from 
the study of women during various phases of the reproductive cycle. 
The IcAUilose investigations x>arallel in content and supplement an 
extended series in which pure galactose was used as the test sugar. 
These earlier data offer standards of usual performance with galactose 
in the several phases of reproduction,’^ and in the iiresent group, 
galactose tolerances were measured as offering criteria for the func- 
tional normality of the carbohydrate metabolism in the subjects of 
the study. In addition to tliis simple procedure, each patient in the 
several groups Avas hospitalized and a comprehensive clinical and 
laboratory procedure, the “Long Form study,” fully described else- 
Avhere,’® carried out in detail. By this approach, the normality of the 
individual subject became a matter of factual demonstration and not 
of opinion, a precaution the necessity of which has not ahvays been 
recognized. 

In determining the tolerance levels, the Hofmeister® technic of 
graded test meals to fasting subjects and examination of the urine 
for evidences of an exceeded assimilation limit has been adopted for 
reasons discussed at length in the earlier papers. The administration 
of the test meals in graded doses varying by 25 gm. has already been 
described.-’ The Benedict qualitative and Selivanov procedures have 
been used for the qualitative detection of the test sugar, while the 
combination of several technics involving the Benedict quantitative, 
Folin-Wu after clarifying Avith Lloyd’s reagent, the precision polari- 
scope, and the use of controlled fermentations Avith wa.shed yeast have 
been applied to the quantitatiA'e estimation of the extent of the 
levulosuria. The full details of the several analj-tical procedures Avill 
be presented in a later communication. The basic data of the several 
compon ent groups of the series are given in tabular form (Table I). 

•nre.*.>->ntca at the Forty-sixth Annual Alooting- of tlie Aniorio-in , 

Society, N.nv York Cltv. MutcIi 30. 1934. -^mencan Phj.siolog-ical 
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A brief description of .each group is apposite. The antepartum .sec- 
tion of the normal pregnant Avomen Avere chiefly primiparas draAvn 
largely from a home for nnmarriecl mothers. An exception AAms a 
AAmman of forty-eiglit, studied at the end of the second month of her 
thirteenth nncAmiitful pregnancy. Omitting this case, the ages ran 


Table I. Groot Cojiposition 



SUBGROUP 

NO. 

I 

Pregnant, normal, antepartum 

19 


Pregnant, normal, postpartum 

12 

II 

Pregnant, toxic, antepartum 

21 


Pregnant, toxic, postpartum 

23 

III 

Abortion, postpartum 

12 

lA^ 

Breast amputation 

4 


Total 

91 


from fifteen to twenty-three, AAoth an aAmrage of tAA'enty years. They 
AAmre studied from the tliird to the ninth month of pregnancy, the 
average being hetAveen the sixth and seventh months. A number of 
these same patients appeared in the postpartum section, supplemented 
by others not examined before deiiAmry. The examinations of the 
postpartum series Avere all carried out AAuthin a fcAV AAmeks of the 
natural termination of gestation. The average age of the group aa^rs 
tAveiity-tAvo years. 

Group II, the toxic series, Avas composed of i^atients admitted to 
the Robinson Memorial presenting some one of the several toxemias 
of pregnancj''. It Avas purposed to test them both before and after 
confinement, but for a Amriety of reasons tliis AAms possible AAuth only 
a fraction of the group. These Avere older AAmmen, in all but six in- 
stances multiparas, and many of them presenting histories of one or 
more earlier toxic crises. The ages ranged from tAAmnty to forty-four, 
the average age antepartum being thirty, and in the postpartum sec- 
tion, thirty-tAAm years. The aA'erage parity Avas betAAmen four and fiA’^e 
in each subgroup, the extremes scAmrally being i and xiii. All stadia 
of pregnancj' Avere represented from the second to the ninth month; 
the aAmrage AAms betAAmen six and seven months, or that sIigaaoi by the 
normal group. All examinations postpartum AAmre made AAu'thin four 
Aveeks of the time of confinement. 

The small group examined after abortion comprised both sponta- 
neous and induced terminations of pregnancy. They ranged from 
para i to para vii, AA’ith an average of iii; tJie ages fell betAAmen Uveniy 
and thirty-fiA’e, AA'ith an aA-^erage age of tAAmnty-seven years. Tlie dura- 
tion of pregnancy before termination Amried from six AA-eeks (an ectopic 
pregnancy) to fiA'e months, the average here being a little le.ss than 
three months. 

The final group (IV), cases of breast amputation, Avas composed of 
four AA'omen aa'Iio had had bilateral mastectomies for causes other than 
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malignant neoplasm. They were a still older group, a.s might be 
anticipated, the average age being forty-three years. The reason for 
their inclusion will be discussed later. 

Spontaneous evidence of disturbed carbohydrate metabolism is of- 
fered by glycosuria where physiologic glycuresis is ruled out. The 
urine sugar data are given in Table II. 


Table II. Glycoscria 



GROUP 

POSITITO (%) 

I 

Antepartum 

o8* 


Postpartum 

92 1 

II 

Antepartum 

16 


Postpartum 

50 ' 

III 

(Postpartum) 

50 

IV 


0 


‘Earlier studies 18% to 38%^' 
tEarlier studies 82% to 100%^' 


The incidence of glycosuria is definitely higher in the normal ante- 
partum group than in any other series which we have studied. Our 
own values, in turn, are higher than the usual report' as we collected 
numerous specimens^® from each patient and thus increased the prob- 
ability of observing what is usually an irregularly intermittent oc- 
currence. In the present series, the combination of a high carbohydrate 
intake by individuals with a physiologically lowered tolerance and 
living a sedentary life has probably produced a magnified glycuretic 
effect. Certainly, in none of the other data is there evidence of an 
abnormally low assimilation limit in this group either ante- or post- 
partum. In any case, the differences are those of degree. In the 
latter series (p.p.), the present figure is in harmony with the earlier 
records. 

The toxic series, Group II, sIioav a relatively low incidence of gly- 
cosuria antepartum, and one definitely so after delivery. These women 
were all toxic, and their food intake had certainly been low prior to 
admission. It is generally conceded that several days of liberal car- 
bohydrate feeding should precede a tolerance test if the results are 
to be reasonably reliable. Soisalo== denies the need of this precaution 
when blood sugar curves are the indices. 

The abortion group also shows a low incidence of glycosuria for 
the postpartum interval, but the brief duration of the pregnancy, in 
the majority of these cases, had certainly precluded the establishment 
of the low carbohydrate level that characterizes the later stadia of 
gestation. The present figure is to be regarded as wholly consistent 
with the individual existing conditions. The members of Group IV 
show no glycosuria, a result to be anticipated. 

Tile blood sugar values for the series are collected in Table III 
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But few comments need be made. Iii both Groups I and II the 
antepartum level is low, a condition characteristic of pregnancy. 
After delivery, the averages rise to levels both normal in themselves 


Table III. Blood Sugar 


1 

GROUP 

1 SUGAR (AtG.) 

HIGH 

LOW' 

ATORAGE 

I Antepartum 

108 

77 

87 

Postpartum 

— 

— 

94* 

II Antepartum 


70 

85 

Postpartum 

114 

SI 

92 

III (Postpartum) 

104 

82 

9.8 

IV 

O 

o 

8.8 

95 


‘Series record incomplete. 


and comparing favorably with each other. The figures reported by 
one of us^® from repeated studies on a considerable group studied 
throughout pregnanej' and for a number of weeks postpartum are 
83 and 94 mg., respectively. It Avill be noted further that the zone 
defined by the maximum and minimum values is not a wide one in 
any of the series, and the single minimum in the toxic group ante- 
partum is the only value that can be regarded as significantly low. 
High values are eonspicuouslj^ absent. 

Before discussing the results obtained with the several study series, 
the criteria for normal performance should be considered, both for 
levulose and for galactose (Table IV). 


Table IV. Normal Standards 


GALACTOSE 

.STADIUM 


LEVULOSE* 

20 gm. 

Prepuberal 

75 

- 100 gm. (Av. 81 gm.) 

20 - 40 gm. 

Puberal (1st year) 

75 

- 100 gm. (Av. 89 gm.) 

40 gm. 

Adult 

100 

- 125 gm. (Av. 105 gm.) 


♦V.'ilue.s are approximate. 


"With the latter sugar, the prepuberal child responds positively to 
a dose of 20 gm. and shows a progressive increase to 40 gm., the adult 
level, during the first year of the catamenia. With the former, as is 
shown in the table, there is no sharp line of demarcalion between the 
prepuberal and puberal groups, although the average of the latter 
indicates an increase of mode.st proportions which is confirmed at a 
yet higher level in adult years. There is certainly an upward tendency 
here, but one relatively much less mai’ked than in the case of galactose. 

The data for tlie normal pregnant group are given in Table V. 


Table V. Normal Pregnancv 


LEVULOSE TOI.EUANCE 

High 

Low 

Average 


l‘AI:TU.^t 

ANTE- POsV 

100 gill. ino gm. 

t)0 gm. 50 gm. 

08 gm. 77 gm. 
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Antepartum, the high level as observed is tlie ioAver value for the 
jiormal adult in a state of sexual rest. The majority of the group gave 
positiA^e tests at absolutely loAver levels, and the average is definitely 
beloAA^ that of the prepuberal tolerance. After deliAmiy, there is an 
irregular return toAAmrd earlier leA'els AA'hich in indiA'idual cases may 
even exceed the adult high normal. The aA^erage is still loAver, hoAV- 
ever, than that of prepuberal years, although the difference is not of 
proportions significant in so small a series and one Avith so AAude a 
scatter in the individual results. 

Turning to the literature 9 investigators^'"’ report a total of 
217 individuals tested orally Avith 100 gm. of levulose of Avhom 180, 
or 83 per cent, gave a positiA-'e leAudosuria. In the indiAddnal series, 
po.s’tive findings ranged from 20 per cent to 100 per cent of the test 
subjects. Van Creveld and Ladenius,-" using test meals of from 40 to 
60 gm., report 38 in a series of 60 as positiA^e (63 per cent), and 9 
more (15 per cent) as questionable. On tlie other hand, Schroeder,-'* 
using meals of 150 gm., found but 17 in 95 eases (IS per cent) to be 
positive and only 3 of these Avere strongly so. In another group of 
132 patients “in various states due to pregnancy,” he reports 22.7 
per cent as giving positive response. This is an early paper (1905), 
and it seems probable that the chemical procedures may be respon- 
sible for the failure of his cases to respond to so massive a dose of 
sugar. The data from the other sources, particularlj^ those of more 
recent date, are roughlj" in accord Avith our oAvn findings. 

Under the general caption of toxic pregnancj^ are assembled indi- 
A'iduals Avith a rather Avide variety of etiologic conditions. The pa- 
tients studied in our series AA’^ere certainly toxic, but from the fact 
that they Avere aA'ailable for somcAAdiat proti-aeted inA’Cstigation, can- 
not be regarded, in the main at least, as presenting conditions of 
marked gravity. Their data may be regarded as aiA extension of 
those derh'ing from the normal group, A\dth, hoAVCA’er, a superimposed 
abnormal condition Avhich in itself might Avell influence the caibo- 
hydrate metabolism. 


Table VI. Toxic Pregxaxcy 


I.EVIU.OSE toleraxct; 

rAKTun 


- — 

ante- 

POST- 


High 

Low- 

Average 

7.0 gm. 

2ij gm. 

61 gm. 

InO gm. 

2.5 gm. 

65 gm. 



Antepartum, the limiting values of the positive zone have moved 
doAviiAvard one unit (25 gm.), but the aAmrage is not greatly inferior 
to that of the normal series. 'While many of the toxic patients ex- 
hibited a renal element, the blood and urine findings negative any 
significant lo.-^s of renal permeabilit.A*. Further, the toxic group .sIioaa’s 
an average tolerance level belmv that of the normal series. Avhich is 
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in accord witli the blood and urine findings. It seems doubtful if the 
renal factor could have produced a significant upward shift in the 
apparent tolerance. After delivery, however, the upward tendency 
toward normal levels shown .by the average is very slight, hut the 
scatter of the individual observations is even greater than with the 
normal group. With the latter, the depressing agency was the preg- 
nancy, and, with its termination, mechanisms seemingly were at once 
initiated to restore the carbohydrate metabolism to its normal non- 
pregnant level. In the toxic group, on the other hand, the pathologic 
factor was not at once relieved bj'- delivery, and seemingly there re- 
mained sequelae from which the organism recovered more slovdy. 
Where the toxemia had not produced permanent organic change, it 
could reasonably be expected that time would ultimately restore the 
tolerance to the normal nonpregnant level. 

A survey of the galactose values in this series may be expository to 
the thesis. Depending on the period of the pregnancy, 30 or 20 gm. 
may be regarded as normal values antepartum. After delivery, there 
is a transitory further lowering to 10 gm. (mammary saturation?) 
with a rather prompt return to the 20 gm. level and later ultimate 
restoration to the normal adult dosage of 40 gm. ; the normal values 
for the test period postpartum would be 10 or 20 gm. Fifteen of the 
group gave normal antepartum levels, six were depressed to 10 gm., 
and one showed a high level of 40. The average of the series, 19.5 
gm., is slightly low as the group contained several early cases. After 
delivery, fourteen gave the expected response with 10 gm. and nine 
more with the yet normal 20 gm. Only two cases exceeded this value, 
both responding to 30 gm. ; the average of 15.2 gm. is slightly, but 
not significantly, high for a group of tests within a month of delivery. 

The group of interrupted pregnancies offers further data of pos- 
sible signifieance to the major problem. 

The Avomen composing this series had all conceded and had com- 
pleted, on the average, about three months of the gestational period. 
There can be but little question that the maternal organism adapts 
itself gradually to the new series of phj'^siologic functions intrinsic 
in the primaiy condition. One of us has shown^° that there is a 
relatively abrupt change in the previously normal re.spiratory metab- 
olism in passing through a zone, the median of which is about tAventy- 
five or tAA^enty-six Aveeks before delivery. The sugar (galacto.se) 
tolerance, as already noted, shoAA^s a gradual decline. In our present 
group, therefore, AA-^e have a series of AA'omen in AA’^hom haA’^e been 
initiated the ANarious mechanisms incident to their pregnancies, but 
Avhicli, in Ihe main, have not continued to the zone in Avbicb they are 
confirmed and dominantly operative. Some of the pregnancies bad 
terminated spontaneously, this fact implying a superimposed morbid 
agency, Avhile in others the abortion had been induced. 



ROWE ET AE. ; IMETABOLISM OF LEVULOSB 


847 


"Witliout exception, these cases were all tested within two weeks of 
the expulsion of the fetus. The highest value is that of the high nor- 
mal adult, the lowest, one unit (25 gm.) higher than in normal preg- 
nancy. The average, while significantly below the nonpregnant nor- 


T.vbIjE VII. Groups III and r\^ 



ABORTION 

BREAST 

LEvmLOSE TOLERANCE 

AMPUTATION 

High 

125 gm. 

125 gm. 

Low 

75 gm. 


AA’orage 

89 gm. 

113 gm. 


mal, is equally remote from the normal pregnant figure. In other 
words, the tolerance for levulose here exhibits the depressing effect 
of early pregnancy, and warrants the inference that the agencies 
intrinsic in the physiologic status have been engendered but still fall 
short of their full and final influence. The results with galactose are 
conventionally normal to the condition Avith but a single exception. 
This woman had a purulent endometritis, and acute infective processes 
are known to lower the utilization capacity for galactose ; the levulose 
lei^el in this ease Avas at 75 gm. 

The mammary glands of the female normally possess a potential 
mechanism in Avhich galactose is essentially involved. Lactation im- 
plies either the synthesis of galactose from circulating blood glucose 
or its selectiA^e AvithdraAval from the blood stream; further, it condi- 
tions the conjugation of the tAAm hexoses to form lactose. That the 
mammary glands play a definite role in the metabolism of galactose 
has already been discussed^’^ and documented. In the present study, 
a group of four Avomen have been included, all of Avhom had had both 
breasts removed for chronic mastitis (malignant neoplasm usually 
loAvers sugar tolerance). The levulose data on this small group are 
identical vdth those for normal intact Avomen; all of them, equally, 
shoAved a galactose tolerance of 20 gm., a depression of 50 per cent 
from the adult standard. HoAvever levulose may be utilized bj^ the 
organism, and this is a matter still of some obscurity, it is obvious 
that it plays no direct role in the function of lactation. Equally, the 
combined data may be adduced to support further the inference of 
a mammary factor in the metabolism of galactose. 

DISCUSSIOK- 

"While both of the.se sugars are utilized in the body and their in- 
trinsic energy ultimately made available to the organism by final 
oxidation to carbon dioxide and water,^- ^ it must be evident that 
there are certain significant differences in the several mechanisms of 
their metabolism. Both possess the basic and fundamental property 
of forming glycogen; the metabolism intermediate to this final result, 
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on the other hand, must involve not only chemical dMerences, as de- 
termined by variation in molecular structure, hut seemingly also 
divergent response to various plij’^siologic agencies. 

If individual doses be indicated broadly as relatively increased, nor- 
mal, or diminished, -without attempting the precision of an arithmetical 
expression, a first approximate estimate may be made of the degree 
of correlation bet-\veen the several indications of the two sugars. 
(Table VIII). 


Table VIII. Gat.actose anb Levulo.se Cobrelatioxs 



GROUP 

% AGREEMENT 

I 

Antepartum 

67 


Postpurtum 

.68 

II 

Antepartum 

62 


Postpartum 

55 

III 

(Postpartum) 

67 

IV 


0 


Recognizing that the indices are rough since the standards are 
necessarify flexible, there is yet a general trend of agreement in only 
two-thirds of the first three groups, coupled with a complete lack in 
the fourth, which, however, involved a highly specialized mechanism. 
The toxic and normal pregnant series show a definite agreement in the 
correlations before and after delivery, while Group III, although the 
component cases were studied postpartum, has already been found to 
agree more nearly with nonpregnant .standards. Its better agreement, 
therefore, with the two antepartum series is consistent with the other 
data. 

Pregnancy certainly lowers the utilization capacity of the organism 
for levulose, as it does for galactose and indeed, by implication, for 
glucose. This must be due to some general factor common to the 
.sugars as a whole and intrinsic in the fact of pi-egnancy. That mam- 
mary function, operative certainly with galactose, is not the agent, 
would seem to be indicated by tlie results from those patients without 
these glands. Nurnberger’^ has recently postulated the presence of 
lowered hepatic function in advanced normal pregjianeies. Ilis cri- 
teria, like the majority of vital function tests, are no more than end- 
results common to a wide variety of seemingly independent causes. 
Kriss and Hirschhorn,’" on the other hand, interpret the lowered car- 
bohydrate metabolism of pregnancy, demonstrated on the basis of 
glucose tolerance alone, in terms of lowered activity of the Islands of 
Langerhans. Their comment that the normal .state is regained in a 
few days after parturition is hard to reconcile with a wealth of con- 
tradictory observations from reliable sources. 

It seems reasonable to say that the explanation of the phenomenon 
is not as simple as these writers would infer, and that the precise 
mechanism is yet to be identified. 
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Foi* wliateYer causes and in ^Yhatevel• manners, tlie fact may be 
recorded tliat pregnancy lowers significantly, but not uniformly, tbe 
utilization capacity for leYulose in liumau beings, and the effect in tbe 
majority of individnals is but slowlj’’ dissipated after deliveiy. 

Equally, tbe mammaiy glands seemingly play no special part in 
tbe levulose cycle of utilization. 
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EUPTURED INTERSTITIAL PREGNANCY 

i\LvNDEij Weinstein, M.D., Long Island City, N. Y. 

(From the Surgical Service of St. John’s Hospital) 

T NTEBSTITIAIj pregnancy is one occurring in that portion of the fallopian tube 
passing through the uterine muscle. ]Meyer< and Wynne^ state that about ninety- 
one instances of interstitial pregnancy had been recorded up to 3917, At that time, 
they tliemselves reported a series of 304 cases of extrauterine pregnancies observed 
in the Johns Hoj)kins’ wards and found only two interstitial pregnancies. Rosenthal-'^ 
collected 1,324 cases of tubal pregnancy from the literature and found that only 3 
per cent were of the interstitial type. Lcquexs was able to collect 75 cases up to 
tlie year 1911. There is probably a maximum of 200 reported cases that will with- 
stand critical analysis as to the accuracy of diagnosis. 

If wo arc to believe the gonorrheal origin of ectopic pregnancy, the infrequenev 
of the intcr.^litial variety may be explained by the fact that there are fewer mucosal 
folds in the intei-stitial area, and thei-eforc a lessened incidence of gonorrlieal infec- 
tion. 

The diagnosis of interstitial pregnancy is a difiicnlt one and rarely made. The 
symptoms before niptnre may be identical with tliose of tubal pregnancy, namely, 
abdominal pain, nausea, and changes in tlie menstrual history. Acute hemorrhages 
due to the extraordinary vascularity of the .site of implantation arc more frequent 
with the interstitial than with any other type; in fact, such hemorrhages may be 
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fatal. Prolonged amenorrhea is more apt to precede rupture than a tubal pregnancy, 
and there may be an interruption of the normal menses up until the time of perfora- 
tion. 

Interstitial pregnancy may be confused with pregnancy in a rudimentary horn of 
the uterus, in which the round ligament is also located on the outer side of the 
sac. However, tlie diagnosis is nearly always made when the tube ruptures, and 
signs and symptoms of serious intraabdominal bleeding occur. In many instances 
even upon tlie operating table the diagnosis has been questioned. Many cases of 
so-called spontaneous rupture of the uterus may have been advanced interstitial 
pregnancies. In fact, one must bear in mind that spontaneous rupture of the uterus 
during pregnancy is almost an unheard of occurrence. 



FJg. 1. — Specimen consisting of supracervical portion of uteros and gestation sac. 
Right tube is attached. Note projection of amnlotic sac at superior larger site of 
rupture, and projection of chorionic villi at the .smaller and inferior site of penetra- 
tion. Also note difference in ■width of broad ligament stump in side of gestation sac 
as compared to broad ligament in the left. 


The following case report is presented because of the great difficulty in dis- 
tinguishing this type of advanced interstitial pregnancy from spontaneous rupture of 
the uterus. Tliis diagnosi.s was made only following the e.\amination of several 
specimens from portions of tlie tissue removed. 

Mrs. L. P., aged thirty-eight years, married, housewife, was admitted to St. 
John’s Long Island City Hospital, Oct. 19, 19.3.3, at .3 p.m. ■with a diagnosis of 
ruptured ectopic pregnancy. In her history- the chief complaint was abdominal pain, 
weakness, and a feeling of faintness. She had been married eleven and a half years 
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and never before had been pregnant. Concerning her surgical historj', an appendectomy 
for chronic appendicitis had been performed twenty years previousl}'. Venereal history 
was denied. 

The menstrual history was negative, except that for the past eight years her 
periods have been irregular at times missing one, two, and three periods. 

The last menstrual period occurred during the middle of July. She had noticed 
her breasts and her abdomen becoming larger. For the past two months patient had 
felt uncomfortable, tired, depressed, and a “gnawing feeling of hunger,” Never 
experienced any weak spells, or fainting spells. No spotting, and no marked pain in 
either side of the abdomen. 

About two days ago patient noticed pain in her right abdomen for the first time, 
transient in character. She felt faint, perspired a little. On the day of admission 



Pig. 2. — Ge.statlon sac and uterus laid open. Note slitUke aperture o£ endometrial 
lumen in uterine body, which forms floor of gestation sac (A). 

to hospital, she was unable to arise from her bed, due to severe abdominal pain and 
a feeling of faintness. She was getting fainter, perspired profusely, her feet and 
logs were cold, and eyesight dimmed. 

On admission to the hospital her general appearance was that of a patient in pro- 
found shock; marked pallor of mucous membranes and cyanotic tinge to skin. 
Abdomen was distended slightly; a distinct fluid wave was elicited; there was dull- 
ness in the flanks; there were indefinite masses involving the whole lower abdomen 
the summit of which reached to a point between the pubes and the umbilicus. 
Patient was cold, restless, pulse barely perceptible, 

Uiapnosis.— Ruptured ectopic pregnancy with extensive intraabdominal bleeding. 
Patient received an intravenous infusion of 5 per cent gluco.se, followed by a 
transfusion of whole blood begun through the cannula. 

Operation.—Indsion: midline from symphysis to umbilicus. Large amount free 
and clotted blood in peritoneal cavity. Uterine and tnbal mass, soft, enlarged to 
the size of a three to four months' pregnancy. There was a large perforation of 
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anterior surface of uterine tumor near the sumjnit, through which the fetal sac pro- 
truded. A loose irregular placenta presented itself. Around the rim of this open- 
ing, there was active bleeding from lacerated veins along the margin of the perfora- 



A. R. C. D. 


Pig. 3. — Section taken tlirough uterine body ; note slitlike lumen. A, Decidual 
reaction of conipacta ; B and C, artificial separation from D .spingiosa in which the 
characteristic hypertrophic glands of pregnancy are seen. 



Pip. — High power view of compacta showing characterl.stic decidual cell.«. 

tion. Placenta pro.i'ected through anterior uterine wall ami .several otlier poiiit.s. The 
anterior uterine wall was greatly thinned out and largo vein.s were ai)parent beneath 
the sero-sa. 
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A rapid supracervical hysterectoniy was done, together with the removal of the 
rifrlit tul)e which was included to save time in the dissection. One suture was used 
to bring the round ligament pedicles down to the cernx and to aiiproximate bladder 
to posterior een’ical aspect. 

Throughout the operation 1,000 c.c. of whole blood were administered intravenously 
by means of the Hendon cannula. 

Anesthesia was gas oxygen with a very small amount of ether added. Total time 
of operation about thirty minutes. 

Faihologic Bepori. — (Dr. Jacob IVeme.) Specimen was a uterus with right tube 
attached, the major portion of the structure bei7)g occupied by sac containing fetus 
and membranes. The long axis of the structure, 15 cm., formed an angle of about 
45 degrees with a perpendicular erected from the supracervical stump, which made up 
the infei'ior pole of the specimen. The uterine body itself mea.surcd 5 cm. in length. 



Fip. 5. — ^Scction through gestation sac near site of rupture. A, Chorionic villi: 
R, fibrin and blood clot ; C. attenuated wall of neslation .sac. Note absence of deciduai 
reaction. 

Piojccting from two sites of rupture, 14 and cm. in length, were fringes of 
chorion. Tlie placental attachment over the posterior and superior aspect of the 
interior of the sue, which occupied over two-thirds of the volume of the specimen, had 
a diameter of 8 cm. Umbilical cord measured 15 cm. The fetus weighed 140 gm. 
(hardened specimen). Computed age, four and one-half months. 

The uterine fundus, which fonned the floor of the sac, had a thickncs.s of 2 cm. 
Endometrium measured from 2 to 5 mm. in the gross; uterine lumen was distinct, 
slitlike. On the right, the broad ligament measured 10 cm.; on the left, 4 cm. The 
right tube was natural for a distance of 7 cm. from its patent fimbriated end to 
tile point where its lumen was apparently closed and its wall continuous with the 
attenuated wall of the sac enclosing the fetus and membranes. 

^licroxcopic Ej-nminn Hoik— -The compact layer of the decidua which replaced the 
normal endometrium was made up of characteristic largo cells, oval and polygonal 
with large lightly staining vesicular nuclei. The underlying spongj- layer contained 
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some moderately hyperplastic and dilated uterine glands, some of which extended 
for varying distances into the subjacent muscle. No chorionic villi were in evidence. 

The gestation sac was exceedingly thinned, largely fibrous structure in parts 
hemorrhagic and necrotic. The attenuated portions showed chorionic villi invadiag 
the wall without intervening decidual reaction. Tubal wall (beyond site of gestation 
sac) was essentially natural. 

Patient was returned to bed much improved. Her pulse dropped from 140 to 
110, of better quality. Extreme pallor and cyanosis were now gone; mucous mem- 
branes were regaining their natural color. Restlessness, and all the previous symp- 
toms of shock from hemorrhage, were rapidly disappearing. 

The patient remained in the hospital until November 10. Throughout her stay 
she was fairly comfortable except for a mild attack of pleurisy in her right lower 
chest. This subsided readily and the patient was discharged November 10, on the 
twenty-second postoperative day. She had been seen several times during the months 
following her discharge from the hospital. Her health had been good, and she had 
regained the strength she enjoyed prior to her illness. The wound was tlioroughly 
healed and presented a narrow scar. There were no complaints. 
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EMBRYONAL CYSTS OP THE CERVIX AND THEIR ETIOLOGY 
WITH A REPORT OP TWO CASES^^ 

J. Kotz, M.D., P.A.C.S., Washington, D. C. 

(From the Department of Gynecology and Ohstetrics at George Washington 

University) 

r AEGE cysts in the region of the cervix are extremely rare. The usual type of 
L-* cervical cyst described is the mibothian cyst, wliich only exceptionally attains any 
great size. Gj’sts derived from congenital rests or malformations do not occupy a 
prominent place in the literature. 

Hy object in presenting these two extremely interesting cases is, therefore, 
manifold : 

1. The condition is unusual and rare. A thorough review of the literature, from 
3890 up to the present, reveals, in all, about ten cases. 

2. In no previous report is there am- mention of what may or may not be an 
important coincidence, the fact that in both these cases, the condition arose during 
pregnancy and was primarily noted during labor. 

3. The method of diagnosis employed is %vorthy of additional consideration. 

4. The technic of removal is a principle applied for the first time to a cyst of 
tills size, location, and character. 

•Pre.sented at a meeting: of the "Wa-shinEton Gjaiecologlcal Society. November 
21. 1934. 
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Case 1. — ^Mrs. M. B., a housewife^ aged thirty-two^ presented herself at my office 
on Ang. 22, 1932 for routine prenatal examination and care. Her last menstrual 
period was March 14, 1932, and the estimated duration of her pregnancy about five 
months. Her past history was entirely negative, and general physical examination 
revealed no abnormalities. Pelvic examination showed a moderately relaxed perineum 
with moderate rectocele and cystocele. ISTo evidence of cervical cyst existed at this 
time. 

The course of pregnancy was uneventful. On Jan. 16, 1933, she went into labor. 
At about the end of the first stage of labor, T noted a small mass about the size of a 
walnut protruding from the vagina. This could be traced upward underneath the 
bladder as far as an examining finger could reach, and was firmly attached to the 
anterior lip of the cervix. The mass was pinhish, smooth, soft, not tender. Further- 
examination was deferred as labor -was not impeded by the presence of this mass. 

I examined her six weeks later at my office. At that time the mass had doubled 
in size, although its general appearance was otherwise unchanged. The anterior 




Pis'. 1. — Posterior view of cyst showing- its relationship to anterior lip of cervix. 

Fig-. 2. — First step of operation; T-shaped incision in vaginal mucosa. 

lip of the cervix was about five times as long as the posterior and considerably 
thickened. Operation was advised but refused. Six weeks later, the patient now 
noticed the mass would protrude ou standing and had grown to about the size of a 
medium-sized orange. I did not sec tliis patient for about two years. The mass, in 
the meantime, had grown to proportions that no longer pei-mitted it to prolapse, and 
the patient had begun to believe herself cured. 

On May 25, 1934 she called by phone and told me that during the course of her 
morning housework, she had felt a sudden gush of fluid from the vagina. Tho fluid 
was thick yellow, with a very foul odor, and tho amount lost was approximately a 
cupful. Later, at the office, about a cupful more of the same fluid exuded. Im- 
mediate operation was adrised and tliis time accepted. 

At the hospital, the patient was first examined under anesthesia. The mass was 
about the size of a medium-sized or.ange. It arose from the anterior lip of the cervix 
near its junction with the vaginal mucosa and extended upward underneatli the 
bladder (Fig. 1). We were unable to determine its exact extent until x-ray study 
was made. The mass was bluish in color, smooth, soft, painless. A small perfora- 
tion on the left exuded tho same yellow fluid on pressure. 
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The perforation was closed off with a purse-string suture. The contents of the 
cyst were then removed with a large needle and syringe, and with tlie needle in place, 
lipiodol was injected, refilling the cyst. X-rays were then taken, and revealed the 
extension of the cyst upward in the general direction of the broad ligament. A 
metal catheter inserted in the urethra could be palpated at the base of the bladder 
above the cyst, and proved there was no connection between the two. 



Fig. 3. — Cyst separated by blunt and sharp dissection. 



Fig. 4. — 'Microscopic appearance of cy.st wall, showing squamous epithelium re.sting 

on intact basement membrane. 

The method of removal utilized a principle finst described by Au.ster in March, 
1933, for the excision of bartholinian cysts following paraffin injection. The lipiodol 
was first withdrawn ami hot paraffin wax injected to fill up the cyst. Tiiis was 
allowed to harden. An inverted T-shaped incision was then made in the vaginal 
mucosa similar to tlial used in the repair of a cystocele (Fig. 2). Tlie mucosa 
was denuded on both sides by blunt dissection, gradually exposing and delivering 
the evst (Fig. 3). The cyst was easily shelled out; the pedicle, which wa.s found 
rather high up and attached between the layers of the broad ligament, was ligated 
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and cut. Tlie vaginal mucosa was then brought together with continuous No. 2 
chromic catgut suture. 

Microscopic examination revealed sections of a cj'st wall lined with a smooth 
hyperplastic layer of squamous epithelium resting on an intact basement membrane. 
The stroma was infiltrated nith Ijnnpliocytes and plasma cells. No evidence of 
malignancy was present (Fig. 4). 

The patient made an uneventful recovery and her condition at the present time is 
good. 

Case 2. — ^Mrs. C. K., aged thirty, housewife, runs almost a parallel course except 
that the cyst was removed about two months after its discovery — this operation being 
performed at the time of delivery. Her recovery was uneventful. Histologically, the 
picture revealed a cyst lined by simple cuboidal epithelium which in areas had 
undergone a pressure atrophj'. Tlie epitlielium rested on an intact basement mem- 
brane. The remainder of the cyst Avail was smooth muscle and fibrous connective 
tissue and many thin-Avalled, dilated blood vessels. No evidence of malignancy or 
recent inflammatory reaction Avas seen (Pig. 5). 



Pip. 5. — Gross-appearance of Gaertner’.s duct cyst, anterior view, Case 2. 

In my opinion, these cysts arose from patent Gaertner’s ducts in the anterior 
cervical Avail. Nabothian cysts are generally much smaller and arise by occlusion of 
a cerA’ical gland duct due to a chronic endocervical inflammatory process, and 
aro the result of a congenital anomaly. A cyst aiising from an incomplete fusion 
of the mullerian ducts is eliminated as a possibility because of the absence of a 
double vagina and uterus. Again, a cyst formed by the protrusion of a super- 
numerary ureter into the lateral vaginal AAall Avould shoAv the typical microscopic 
picture of a ureter. 
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INTRAUTERINE GAS GANGRENE WITH RECOVERY 
Wii/LiAM D. Caerell, M.D., Tucson, Ariz. 

■^HIS case is of particular interest Ijecause of the recovery rvith a method of 
* treatment, Avhich violated one of the fundamental rules of the handling of gas 
gangrene infections in general. The early removal of diseased tissue was purposely 
neglected due to the site of infection, and was without douht one of the greatest 
factors in aiding recovery, Tlie treatment given was quite conservative and could 
be followed even in the home. 

Mrs. B. D., white, female, aged twenty-nine years, admitted to the Southern 
Methodist Hospital Jan. 27, 1935. A previous diagnosis was made of an active 
pulmonary tuberculosis in the right apex, and a pregnancy of four months’ duration. 
Two days before admission, she began complaints of severe headaches, blurring of 
vision and spots before the ej'cs, nausea, and vomiting. The blood pressure was found 
to be 240/150, and her eyegrounds showed definite choked discs. At the time of ad- 
mission she had a slight vaginal discharge of blood. Therapeutic abortion was recom- 
mended by the referring physician. No uterine cramps were present. 

She had been married ten years, having four children, aged eight, six, four, and 
two years. Her husband had had pulmonary tuberculosis for several years. In 
November, 1933, she had an hemoptysis and was in bed four days. About one year 
ago a diagnosis of pulmonary tuberculosis was made by x-ray plate. In May, June, 
and July, 1934, she was in St. Mary’s Hospital because of her tuberculosis. Wliilc 
a patient there, she induced an abortion AN-ith a "slippery elm stick” and was 
curetted. In November, 1934, she had a pulmonary hemorrhage and was sent to 
the County Hospital, where she remained until transferred to the Southern Methodist 
Hospital. She was having no cough or expectoration. Her weight in November, 1934, 
Avas 101 pounds and in January, 1935, AA-as 110 pounds. Appetite good, bowels 
regular, no indigestion. SIoav expulsion of xirine, no dysuria. For the past tAvo months 
she had urinated tAvice daily, but large amount passed each time. Last menses, 
Aug. 26, 1934. 

Examination revealed a moderately undernourished Avliite female. Abdomen nega- 
tive, except that the fundus of the uterus Avas lialfway betAvcen the symphysis 
pubis and the umbilicus. The cervical canal was patent, and there was a discharge 
of a small amount of broAA-nish blood huA'ing a foul odor. On Jan. 29, 1935, the 
Airiiie had a specific gravity of 1.024 and contained a large amount of albumin, an 
enormous number of red blood cells in the uncentrifuged specimen, a fexv hyaline, 
and an occasional granular cast. 

On .Tan. 27, 1935, Avith aseptic precjiulions, the A-agina AA-as packed tightly around 
the cervix Avith Avct cotton pledgets. She Avas given 20 c.c. of 10 per cent mag- 
nnsiuin sulphate intravenously and tAvo ounces of magnesium sulphate solution by 
mouth. Her temperature did not exceed 99° during the next tAvo days. On .Tan. 29, 
193-5, at 9:00 A.At. the vaginal packing AA-as remoA-ed. The cervix AA-as found to be 
soft and slightly dilated. The cerA-ix AA-as further dilated Avith a Goodell dilator and 
a piece of gaxize Avas packed A-ery loosely in the cervical canal. At this time .she 
had had no uterine contractions. The blood pressure was 198/124 and the pulse 
rate 100. She Avas given a second 10 c.c. of 10 per cent magnesium sulphate solu- 
tion intr.aA-cnously. At 8:00 P.M. on this date she had a chill, folloAA-ed shortly by 
a second chill. The gauze packing Av-as reinoA-cd and obstetrical ])ituitrin two minims 
liA-podcrmically every thirty minutes AA-as ordered. At 10:00 r.At. the temperature 
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was 105.6% the pulse 140 per minute, weak and thready. Digifoline, 2 c.c. hypo- 
dermically every three hours, was ordered for four doses. She was having a few 
uterine cramps at this time. Tlie next morning the temperature was 98.6° and the 
pulse rate was 106. At 2:00 P.M., Jan. 30, 1935, she was having severe cramps, and I 
was called to the hospital because the nurse felt that the fetus would soon deliver. 
Her temperature at this time was 101.6° and the pulse was 126. She was taken to the 
delivery room and prepared for a vaginal examination. The cervix was plugged 
with a clot but admitted two fingers, at which time there was expelled from the 
uterus a large amount of gas with a fetid odor. Smears from the bloody discharge 
following the gas showed enormous numbers of gram-positive, encapsulated, rodlike 
bacilli, typical of tlie Welch bacillus. She was immediate!)’' ])nt under quarantine 
and given intravenously one therapeutic dose of polj’valcnt gas gangrene antitoxin 
(Lederle) containing 10,000 units of Perfringeus antitoxin, 10,000 units Vibrion Sep- 
tique antitoxin, 200 units Oedematiens (Novyi) antitoxin, 200 units Sordellii anti- 
toxin, and 25 units Histolyticus antitoxin. At 6:00 P.M. the fetus delivered spon- 
taneously. It was very badly macerated and could be identified as a fetus only by 
the skeletal tissue. The soft tissues were full of gas. Moderate manual pressure 
on the fundus uteri did not expel the placenta. A second dose of the serum was 
given intravenously at tins time. At 2 :00 a.'M., Jan. 31, 1935, the third dose of serum 
was given intravenously, and again at this time the placenta could not be expelled 
by pressure on the fundus. At 10:00 a.m. the placenta could not be expressed. 
There was loss gas from the uterus. The fourth dose of serum was given intra- 
vcnou.sly. Later, on this day, we obtained from the patient the admission that on 
two occasions, shortly before she was admitted to the Southern Methodist Hospital, 
she passed a “slippery elm stick” into the uterus in order to induce an abortion. 
At 6:00 P.M., the fifth dose of serum was given intravenously, and the placenta 
could not be expressed. At 8:30 a.si., Feb. 1, 1935, a direct blood transfusion of 
400 c.c. was given, followed by the sixth dose of serum intravenously. The placenta 
was then removed by gently stripping it loose from the uterine wall with two fingers 
inserted through the vagina while pressure was applied to the fundus tlirough the 
anterior abdominal wall. The portion of the placenta attached to the fundus was 
firm and in good condition, but the loose lou'er portion was filled with gas and was 
gangrenous. She had a severe chill for twenty minutes, following the transfusion, 
and the temperature went up to 103.6°, the highest temperature for the preceding 
twenty-four hours having been 99.4°. The temperature dropped to 98.6° at 4:00 
i*.M. On February 2 there was no scrum available in Tucson. The patient was 
much improved, ate 1 X 011 , and the highest temperature this day was 100.6°, and the 
pulse rate was 90 and of good quality. A small amount of gas escaped from the vagina 
when pressure was applied to the fundus uteri. On February 3 the patient shoived 
further improvement, and no gas could be obtained from the uterus. Tlie seventh 
dose of serum was given on this day. She continued to run a low-gi-ade fever with 
a pulse rate of 70 to 80, until discharged on Feb. 10, 1935. On Februarj' 6 her blood 
pressure was 176/126. On this date she was referred back to the medical service. 
On February S a voided specimen of urine had specific gravity 1.020, trace of 
.Hllmmin, a few red blood cells, no casts, and a few pus cells. Cultures of the 
organism were not made, and the diseased tissue was not sent to the laboratory. 

Several plans of treatment were considered. The patient was an extremely poor 
surgical risk. Hyslcrcctoiny would have been hazardous, due to the shock alone and 
the added danger of infecting the peritoneal cavity ivith a following widespread 
gas infection caused such treatment to be discarded. The cervix was soft and 
open, and the uterine cr.anip.= suggested ex-pulsion of at least tlie fetus soon after 
the type of infection was discovered. The fetus was expelled four hours after 
the diagnosis was made, but the entire placenta was retained and could not be ex- 
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pressed with moderate pressure over the fundus uteri. At this time she had re- 
ceived two doses of antitoxin, and the temperature was lower, hut she was very 
weak and showed signs of rapid destruction of red blood cells. She was yet not a 
good surgical risk, and there was no evidence of spread of the infection. It was, 
therefore, decided to give more antitoxin in an effort to build up her immunity 
and to remove the placenta at a later date. On the third day after the onset of 
the symptoms of the infection and following a blood transfusion and the fifth 
dose of antitoxin, the uterus was manually cleaned, using no instruments in order 
to avoid spreading the infection furtlier into the uterine walls and the blood stream. 
The intrauterine infection subsided rapidly thereafter, and with but two more 
doses of antitoxin she recoA-ered. 

It was felt that a gas gangrene infection within the uterine cavity Avould be less 
likely to spread than in almost any' other space in the body. Treatment was 
aimed at building up the general resistance to the infection, doing as little as pos- 
sible to initiate its spread bj' surgical intervention. 

123 South Stone Avenue 


THE DETERMINATION OP RUPTURE OP THE MEMBRANES 
Arthur G. King, M.D., M.Sc., Cincinnati, Ohio 

(From the Department of Ohstctrics, Methodist Episcopal Hospital, Broolclyn) 

W HETHER or not the fetal membranes have ruptured may at times 
be a question of great importance to the obstetrician. The history 
as given by the patient is often untrustworthy. In many cases the 
amount of fluid lost vdth the rapture is so slight as to escape detection 
in the ordinaiy nursing care. The determination by a vaginal examina- 
tion is not always easy and this procedure is not considered entirely 
harmless by all authorities. Hence, some other means of obtaining the 
information should be a valuable aid in obstetric diagnosis. 

When the fetal membranes rupture, the alkaline amniotic fluid reduces 
the normal vaginal acidity to a neutral or faintly allialine reaction. The 
detection of this alteration by an indicator dye would show that the bag 
of watei's was no longer intact. 

The use of litmus paper is not satisfactoiy because of a 35 per cent 
error due partly to the difficulty in reading tlie reaction and partly to 
the pH value at which the litmus color change occurs. 

Using colorimetric methods, Tcmcsvaryi found the following pH values: amniotic 
fluid, 7.0-7.7 ; the vagina of pregnant women at term, 5.2-G.O ; the vagina of women 
in labor with ruptured membranes, 6.0-S.l. Tliesc figures were confirmed by Bock^ 
using the hydrogen ion electrode, the comparable values being: 7. 1-7.7; y.2-6.0; and 
6.S-S.2. 

Bromtlymol blue changes very .shari>ly from orange to blue green at a pH ft 
C.0-7.G. Temesvary used strips of filter paper soaked in a 0.2 per cent alcoholic 
solution, Avhich, rolled up in gauze, were introduced into the vagina of 138 Avomcn. 
Clinical findings supported the test readings in 131 cases (73 intact and 58 ruptured 
membranes). The test failed in only y per cent of cases. Temesvary 's pupil, 
Berlind,^ applied the test in 50 eases, reporting no errors. 
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Tliis work presents a simple modification of tlie tcclinic and the results 
in 314 cases. The indicator dye, dibromthymolsnlphonplithalein, com- 
mercially laioATO as bromthj'mol blue, is easily* and cheaply obtainable. 
It is dissolved in either absolute or ordinary 95 per cent ethyl alcohol 
to make up a solution of 0.2 per cent strength. Well-made cotton ap- 
plicators are dipped in the solution, allowed to diy, and then sterilized in 
glass jars by autoclaving. 

To perform the test, the labia are separated and the applicator intro- 
duced well into the vagina and allowed to remain for a full minute. 
Urinary contamination need not be feared as the paii-urient woman’s 
urine is almost invariably slightly acid. On withdrawal, the applicator, 
although sometimes covered with a little mucus, is easily “read.” The 
original orange color indicates intact membranes; a change to blue green 
or the appearance of flecks of green anywhere iirdieates raptured mem- 
branes. If the mucus is considerable, the applicator maj^ be rinsed briefly 
in running water -without affecting the reading. If mercurochrome has 
previously been instilled in the vagina, the test may still be used although 
it is a little harder to detect slight changes, and the mercuroclirome- 
stained mucus must bo washed off. It is important that the applicator 
remain in the vagina at least a minute, and occasionally the color change 
does not occur till several minutes after it is withdra-svn. 

The accuracy of the test is high. In 141 cases where the membranes 
•svere intact the test w'as negative 140 times (99.3 per cent). The one 
false positive response w'as in a bleeding case, and blood, of course, is 
slightly alkaline. Of 169 cases -with ruptored membranes it -vvas positive 
160 times (94.7 per cent). The 9 false negatives may be e.xplained by 
an insufficient amount of amniotic fluid: cither all the wmter had drained 
off or the head liad settled so as to prevent any further flow; as time 
pa.ssed, the natural acidity of the vagina reasserted itself and the test was 
therefore negative. An ai\alysis of the percentage error in relation to 
the number of ho\irs since ruptui’e, where this was loio-vm, is given in the 
table. It sho-ws that the accuracy decreases -with the passage of time. 


Percextage Error ix Posixm: Reactioks 


nOTIRS SIKCE RVPTURE 0-i IIR. 

4-8 HR. 

S-12 HR. 

32-24 HR. 

OVER 24 HR. 

Positive reaclinps 90 

23 

JG 

11 

3 

Falsely negative 2 

1 

1 

1 

4 

Percentage error 2% 

4% 

G% 

s% 

57% 


To record the accuracy of the test from the point of mew of the in- 
teipretation of the rcadii\g, the following data are available: Of 161 
positive readings the membranes were definitely raptured in 160 (99 per 
cent). Of 149 negative reports the membranes were ruptured in 9 and 
intact- in 140 cases (94 per cent). 
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In addition to the false positive test in the presence .of free bleeding 
mentioned above, there were two positive readings that deserve comment. 
In one case a history of rupture several hours previously was obtained 
from the nurses’ notes, but on a subsequent vaginal examination a thin 
sac was found. It was the amnion only and it ruptured at the first 
touch of the finger. The other case was identical except that the time 
of rupture could not be ascertained although amniotic fluid had been 
observed trickling. It is known that occasionally the chorion only may 
rapture with the discharge of a little fluid. In two other cases of the 
series negative readings were obtained but no history of the rupture of 
the membranes either before or after w^as recorded. 

SUMMARY 

1. The admixture of alkaline amniotic fluid to the normally acid 
vaginal secretions changes the reaction in the vagina. The resultant pH 
may be indicated b}’' bromthymol blue which is exceedingly sensitive, and 
the dye may lie used to determine whetlier or not the membranes are 
intact, 

2. A simple teclmic is presented which employs sterile applicators 
dipped in a 0.2 per cent alcoholic solution and the results are easily 
read : an orange color indicates intact membranes, a bluish green, rup- 
tured membranes. 

3. The experiment involved 314 women. The test was accurate in 99 
per cent of cases of intact membranes and 95 per cent cases of ruptured 
membranes. The cause of the single false positive reading and the 9 
(6 per cent) incorrect negative readings is suggested. 

4. The percentage error with raptured membranes increases with the 
elapse of time following rupture: from 2 per cent within four hours 
through 8 per cent in from twelve to twenty-four hours, to over 50 per 
cent after twenty-four hours. 

5. The test is likely to be positive in the presence of free bleeding and 
in the rare case where but one of the two enveloping memliranes has 
ruptured. 
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THE PREVENTION OP EXCORIATION OP THE PERINEUM 
PROM SILVER WIRE SUTURES'^’ 

Herman Grad, M.D.. P.A.C.S., New York, N. T. 

(From the WonMn's Hospital) 

M any years of use of silver wire sutures in the repair of complete laceration 
of the perineum has com-inced me that in the majority of cases the silver wre 
suture causes considerable suffering. The pain arises, contrary to expectation, not 
in the tissues that arc sutured together, but is due to an excoriation and ulceration 
of the skin of the perineum and sometimes the anus, from being in contact with the 



ends of the sutures. This discovery led me to devise a means for the elimination 
of the discomfort. 

The procedure suggested has succeeded in eliminating pain in an astonishing 
manner. 

The method consists in preparing two articles. The first is a piece of rubber tissue 
like that from which surgeons’ gloves arc made. The piece should be five inches long 
and three inches wide, as shown in Fig. 1. Tn the center of this rubber .sheet .six nr 
seven tiny holes arc burned with the point of a pin which has been brought to a red heat 
by spirit lamp or Bunsen burner. The second article is a piece of rubber tubing 


of tbc ftecUon of Obstetrics and G\-necolojri- New Yorb 
Acadomy of Mcilicinc, April S.'S, vr. lork 
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onc-half inch in diameter and two inches long, capable of maintaining its round 
shape. On one side of the curve of the rubber tube six or seven tiny lioles are 
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ciitivo Icngtli in a straight lino, so that tUc tube caiv be opened np and when jn-cssurc 
is released the tube closes up again (rig. 1, F). 

After the ends of the silver wire liavc been twisted the rubber sheet is spread on 
the perineum and tlio ends of the silver wire are pulled through tlie small opening. 
The rubber tube is threaded on the silver wire (Fig, 2). The fine rubber sheet 
A.B.C.D. and rubber tube F. are now in place (Fig. 2). Over each wire is threaded a 
perforated lead shot, pushed down in the lumen of the tube and made to grasp the 
wire by flattening the shot. The superfluous portion of the wire is then cut off flush 
with the perforated shot (Fig. 3). The flattened shot holds the suture firmly and 
lies entirely within the lumen of tlie rubber tube. The ends of the suture and shot 
cannot rub against the patient’s skin, as they arc entirely hidden in the tube. The 
rubber sheet which has first been placed on the perineum, is now tied over the rubber 
tube with a piece of silk (Fig. 4). The last step is for the purpose of protecting 
the upper and lower ends of the rubber tube from causing excoriation, which will 
occur if it is not covered with the soft rubber sheet. 

22;") Ckxtrai. Park We.st 


ANENCEPHALIC ]\IONSTER COMPLICATED BY AN 
BIPACTED OVARIAN CY,ST 

Louis Rudolph, M.S., M.D., P.A.C.S., Chicago, III. 

(From the Ohutetric Service of the Cool- County Hospital) 

'T'lIIS case is reported in order to emphasize the value of roentgenography in 

obstetric practice and of laparotomy for a surgical indication during the latter 
months of pregnancy with a normal or an abnormal fetus that docs not call for 
the removal of the fetus l)y liysterotomy. 

Mrs. B. J., aged eighteen years, wliitc, primipnra, married to a Filipino. Tlie 
family and the personal history were of no importance. Tlie last menstrual period 
Aug. 15, 1034. At term May 22, 103;j. The patient was admitted to the Obstetrical 
Department of the Cook County Hospital on -March G, on account of a suspected dead 
fetus. Patient stated that she had not felt life for two weeks previous to admission. 

Physical Examinatioiu — A young white female in good general health. She had 
no abnormal subjective complaints. The uterus was of normal consistency and shape, 
but upon abdominal examination appeared to be at term. Fetal movements could not 
be paljiated. Fetal heart tones absent. Xo placental soiiflie present. 

Vayinal Examination. — The vagina was obstructed by a cystic mass which took 
origin in the posterior vaginal wall and extended into the fornices. The cervix was 
displaced upward behind the symphysis pubis, and the e.xtcrnal os was at the level 
of the superior border of the spnphysis pubis. 

Laboratory Examination. — Kahn test negative. M'-B.C. 7,650. Brine negative. 

Roentgen examination made on March 7 showed an unencephalic monster in a 
transver.si* position and high in the abdomen. 

Diaytwsis. — Anenccplialic monster complicated by an ovarian evst. 

Treatment.— Uiimroiomy for removal of the cyst without interrupting the preg- 

On March 15 a hiparotoaw was performed. The ovarian cy.sf could not bo 
delivered into the field of 0 ]>eration. The cyst originated from the left ovarv. 
The ovarian pedicle was brought forward as much as po.ssible, wliich brought the 
cyst more anteriorly, a trocar was inserted into the cyst, and after the removal of 
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800 c.c. of a yellow fluid the ovarian cyst was delivered into the fleld of operation. 
The usual oophorectomy w’as performed. The uterus was not disturbed and the 
abdominal wound was closed in layers. 

Diaffnosi ^. — Cystadenoma serosum. The cyst was unilocular and was 13 cm. in 
diameter. 

Postoperative Course . — Prom the second postoperative day the patient experienced 
irregular uterine contractions. On the seventh postoperative day these became 
stronger and in one hour she delivered herself of a macerated anencephalic monster 
spontaneously. The patient made an uneventful recovery and was discharged from 
the hospital on the ninth postpartum or the sixteenth postoperative day. 

55 East Washington Street 


CONTROL OP RESTLESSNESS IN PAINLESS LABOR 

R. A. Bartholomew, M.D., and E. D. Colvin, Atlanta, G-a. 

A SYilPTOM common to some jjatients under the effect of an amnesic agent or 
combination of agents during labor, is a tendency to restlessness during the 
pains and even between the pains. This symptom, while of no particular consequence 
during labor, may be quite troublesome during preparations for delivery and actual 
delivery, due to the difficulties of local cleansing of the patient, keeping the sterile 
drapings in place and holding the patient in position. This seems to be one of the 
objections most frequently raised by the physician who has not yet allowed himself 
to be converted to the use of amnesic agents during labor. 

While this symptom has not been present to a troublesome degree in our experi- 
ence of the past two years, with tlie use of paraldehyde and sodium amytal or pento- 
barbital sodiumi in obtaining ptiinless labor, we have been impressed with the 
desirability of some method of control of the restlessness manifested by certain 
patients, particularly just before and during delivery, and have found the following 
procedures most helpful and free from harm. 

During the latter part of the first stage and throughout the second stage, while 
the patient is in the labor room, moderate restraint of the arms by the use of wrist 
cuffs fastened to the side of the bed to permit only a limited movement of the arms, 
to prevent self-contamination of the vulva, and to keep the patient more on her 
back, has been found to be of great aid. Tliis restraint should not bo applied until 
it is evident that the patient is thoroughly under the effect of the injection. 

During the latter part of the second stage, ether, a mask, and a sterile towel 
are placed conveniently near the bed. Progress is allowed to continue until, in 
nulliparas the head remains visible between pains and the perineum begins to stretch, 
and in multiparas the i)crineuni Imlgc.s well or the head is visible during pains. 
Counter pressure with the sterile towel may be used if progress increases too rapidly. 
Ether is then given with as little disturbance as possible, to the stage of very light 
primary anesthesia. Pains will be temporarily slowed and the patient thoroughly 
relaxed. She is then moved to the delivery room and lifted from Jier bed onto 
the delivery table. 

Meanwhile the nurse has scrubbed and is ready to prepare the patient at once. A 
sm.'dl amount of ether is continued and by the time the local preparation is com- 
pleted, strong pains already liave retunied or may be stimulated with extract of 
pituitary, Episiotomy under local nncsthe.sia may permit promjtt birth or, if neccs- 

ij. A. M. A. jot; 3G2, ISS.'-. 
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sary, the head may be lifted over the perineum with forceps. Spontaneous crown- 
ing and delivery is the rule. 

The use of ether in this manner, effectively prevents any interference on the part 
of the patient, with the final preparations for delivery, facilitates control of the 
patient and does not cause increased bleeding during or after the third stage. The 
condition of the baby at birth is apparently not affected by this small additional dose 
of ether. 

It is hoped that these suggestions may be helpful to those who have found an 
orderly obstetric technic handicapped by the restlessness which occasionally com- 
plicates amnesia during labor. 

1040 Ponce be Leon Avenue, N. E. 


Clauberg, C.: Studies on the Infantile and Deficient Human Uterus, Ztschr. f. 

Gynak. & Geburtsh. 107: 328, 1934. 

Both the infantile and the secondary atrophied (through castration) uteri in the 
rabbit respond to the injection of follicular hormone. The degree of growth varies 
in these two groups since the secondary atrophied uterus responds faster to a 
smaller dose and with greater regularity. It is as if a uterus, once having been 
under hormonal influences, is in greater readiness to react anew to these stimuli. 
These observations made on the rabbit were duplicated in the human being. Intra- 
uterine lipoidol-injectious, checked by x-ray pictures, measurements of the uterine 
cavity through the sound, and curettage were employed to register the effect of 
injections of larger doses (between a 150,000 and 300,000 M.TJ.) of progynon. 
One castrated woman received 160,000 M.U. over eight daysj another, having been 
amenorrheic over thirteen years, received 200,000 M.U. over fifteen days. The 
uterine cavities in both cases increased their capacity enormously, as demonstrated 
by x-ray. Menstrual-like bleedings oceuiTed six to nine days, respectively, after 
treatment but three months after termination of treatment the uteri were smaller 
again. The group of infantile uteri comprises seven patients; all had small uteri, 
were amenorrheic over long periods of time and had never been pregnant. The 
dosage used was close to 300,000 M.U. within approximately twenty-one days. Five 
of the seven flowed from six to ten days after tlie last injection. Two received over 
300,000 M.U., but did not respond udth a bleeding. The x-ray pictures of all seven 
showed an enlarged uterine cavity. Two women with normally developed and 
functioning uteri were given large doses of progynon; an increase in size of the 
uterus could be demonstrated. 

In these investigations the observation was made that the cervical part of the 
uterus responds more to the follicular hormone than the body of the uterus. The 
cervix becomes hyperemic, soft and is more easily dilated. The flow in all cases was 
in no way different from menstruation. A possible harmful effect of such large 
doses was considered but could not be demonstrated. 


Grover Liese, 



Department of Maternal Welfare 

Conducted by Fred L . Adair, M.D., Chicago, III. 


THE AMERICAN COMMITTEE ON jMATERNAL WELFARE/' 
Meeting Held at Atlantic City, June 12, 1935 
Chairman’s Address 
Fred L. Adair, M.D., Chicago 

T he American Committee on Maternal Welfare was originally formed as the 
Joint Committee on Maternal Welfare. The establishment of this committee 
was the result of a re.solution passed in 1919 by the Association for the Study and Pre- 
vention of Infant Mortality. This resolution called for the cooperation of the Ameri- 
can Gynecological Society and the .^\jnerican Association of Obstetricians, Gjuiecologists, 
and Abdominal Surgeons. The Joint Committee was formed by three representatives 
from each of these organizations. Later a collaborative committee was formed from the 
American Pediatric Society. Subsequently the Section on Obstetrics, Gynecology and 
Abdominal SurgeiY of the American hledical Association participated in this Joint 
Committee by appointing three members to represent it. Members of this Committee not 
only liavc participated in its work, which has re.sultcd in the publication of certain stand- 
ards on maternity care, but also have stimulated activity among various medical groups 
throughout tlie country by corre.'spondcnce and the promotion of educational programs 
among medical organizations. It has also participated actively in an advisory capacity 
in the work of the Federal Children’s Bureau; furthermore, most of the members were 
active in and spent a large amount of time in developing the work of the Wliitc 
House Conference on Child Health and Protection in 1930. 

This Committee has liad very meager financial support and has never been in 
a position to carry on its work in any way except through the volunteer efforts of 
its members, altliough small contributions liavc been received from some of the coin- 
jionent societies. 

Ultimately it was decided that the committee was of sufficient importance to bo in- 
corporated. This was accomplished on April 10, 1934, at wliich time the name was 
changed to American Committee on Maternal Welfare. The official ])ur])Osc of tliis 
committee, as stated in its by-law.s, is as follows: 

“The object for which this corporation is formed is to awaken and stimulate tlie 
intere.st of members of the medical profession in cooperating with public and private 
agencies for the protection of the health of mothers and their offspring before and 
during jireguancy and labor, and after confinement, to tiie end that the conditions 
which menace and interfere with the health or life of the mother or infant may 
be improved or prevented, and disease and disorder corrected and prevented, health 
jiromoted and life saved; to teach the jirinciplcs anil practices of general and personal 
hygiene and health to parents; to improve and generalize the standards and methods 
of training jdiysicinns, nurses, and others dealing with problems of maternity; to 
studv :ind promote the studj- of the problems involved in achieving the foregoing 

•For lack of space It is possible to publish only an .abstract of these proceodinKS ; 
a complete account may he found In reprints obtaln.ahle from the Chairman, Dr. F. L. 
Adair, Itniversity of Chicago, Ciilcayo, III. 

8GS 





AMERICAN COMIMITTEE ON MATERNAL WELFARE 


869 


objects; to piiblisli and circulate publications of any kind and description; to re- 
ceive donations, and to purchase or acquire, receive, take, hold and manage such 
real and personal property by gift, grant, devise or bequest as may be necessary, use- 
ful or desirable for the purposes and objects of the corporation above set forth.” 

Since incorporation, various organizations in addition to those pre^dously enumer- 
ated have been invited to identify themselves officially vidth this Committee and to 
appoint a representative from their organization to represent it at the meeting, includ- 
ing now: The American Association of Obstetricians, Gynecologists, and Abdominal 
Surgeons ; American Cliild Health Association ; American College of Surgeons ; Ameri- 
can Gynecological Society; Section on Obstetrics and Gynecology of the American 
Medical Association; American Public Health Association; Central Association of 
Obstetricians and Gynecologists; Chicago Maternity Center; Children’s Bureau, U. S. 
Department of Labor; Maternity Center Association of New York; Pacific Coast So- 
ciet}' of Obstetrics and Gjmecology; and the Southern Medical Association. 

Since its incorporation the Committee has attempted to stimulate the formation 
of state committees on maternal welfare and their work is now in active progress. 
Some states already had committees functioning in this capacity, but most of them 
had not. One of two plans of i)rocedure has been followed in the formation of 
these state committees. The first contemplated official action by the State Medical 
Societies in the formation of such a committee with the thought that each state 
committee would guide and direct the formation of local committees in each of the 
county or district societies of its state. This plan was preferred because it was felt 
that a maternal welfare program would in this way become an official part of the 
activities of the various state and local medical societies. In the states in wliich this 
l>lan does not appear to be feasible, the national committee has endeavored to secure 
the active interest of members of the medical profession in leading the activities in 
their state and in securing the appointment of the necessary local committees through- 
out that state. The national committee has felt that it should not in any way 
attempt to dictate the activities of these various connnittees. It does sincerely be- 
lieve that such activities on the part of obstetricians and general practitioners are not 
only advisable but essential for the welfare of both the mother and her infant upon 
whom the future of the community rests. 

Without entering into a discussion of comparative morbidity and mortality in 
mothers and infants, we are convinced that in most communities the rate for both 
can be reduced. We are also certain that this can be obtained only by the practice 
of safe and sane obstetrics during the antepartum, intrapartum, and postpartum 
phases of obstetric care. Optimum results cannot be accomplished in a day but ndll 
bo achieved only through the long-continued elTorts of those medical men who are 
sincerely interested in furthering improved maternity care. The practitioners of 
obstetrics cannot accomplish this unaided, as such efforts must be combined wdth a 
corresponding interest and endeavor on the part of the laity and particularly with 
the cooperation of nursing organizations. The results of cooperative effort among 
these interested groups would far exceed any results which could be obtained by 
individual effort. The securing of adequate maternity care,' while it requires in- 
dividual effort with reference to individual patients, must not be regarded any longer 
as a matter of solely individual concern. It is as much a matter of community 
interest as any other endeavor directed toward the lowering of morbidity and mor- 
tality rates. 

Community efforts must be directed toward the development of their own resources 
for adequate and consecutive maternity and infant care. This implies the utilization 
of facilities for the proper care of patients in their homes, in offices and clinics and 
in hospitals where adequate and special provision is made for the care of mothers 
and their newborn infants, both i>remature and mature. Such facilities can be 
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developed and utilized only by tlie combined efforts of obstetric practitioners, nurses, 
and others interested in the development of health activities which pertain to 
maternity and infant care. 

One concrete suggestion wliich the American Committee on Maternal Welfare has 
made is that each state and local committee should study its own resources with a 
view to supplementing and developing them as need arises. It is to be hoped that 
recognition of the adequacy or inadequacy of these facilities will lead gradually 
to the development of more complete programs of maternity care for these com- 
munities. 

Our Committee has already recognized the desirability of setting up certain 
standards for maternity care during the antepartum, intrapartum and postpartum 
phases, and, although it has published some of these standards, it is proposed that 
they be revised and elaborated for the benefit of those who desire to utilize them. 
Other standards, too, seem to be requisite. A lack of them both in this country and 
abroad has led to more or less confusion in understanding the results already ob- 
tained. Mortality is one of the simplest of problems to study statistically, and 
yet studies of maternal mortality have been ver-y difficult to evaluate, especially 
for comparative purposes and from the viewpoint of determining the value of vary- 
ing procedures. Analysis of data relative to morbidity is even more confusing 
because there are no generally accepted standards of fetal, infant, or maternal 
morbidity. Morbidity has, as a rule, been studied merely from the standpoint of 
incidence of a certain temperature rise, but there has been no general agreement as to 
what degree of fever should be accepted. Inasmuch as such studies have compara- 
tive value only, it seemed wise for the Committee to advocate the adoption of a 
definition of febrile morbidity. The Committee has, accordingly, defined febrile 
maternal morbidity to be a fever of 100.4° P. (38° C.) or over on any two of the first 
ten days postpartum, exclusive of the first twenty-four hours; the temjieraturc should be 
taken by mouth by the standard technic at least four times daily. 

This, however, is only one of a number of standards which should be adopted. 
If one attempts to define puerperal infection or puerperal septicemia, difficulties im- 
mediately arise, because such a condition docs not constitute a well-defined entity. 
Certain states have required the reporting of jmerperal septicemia, but their attempt 
has been more or loss of a fiasco and has led to no definite results. So far as the 
fetus is concerned, there is no clear-cut definition as to what really constitutes a 
stillbirth and what a living birth. There is no general agreement as to what fetal 
size, weight, or period of gestation constitutes viability. Tliere is no clear-cut 
definition of a premature infant, and, so far as fetal and infant morbidity are con- 
cerned, there are no definable conditions which can be studied comparatively in dif- 
ferent institutions. It is important to recognize other factors of morbidity than 
fever. Hemorrhage causes morbidity. Trauma is productive of morbidity. And 
yet we have no definite standards for defining clearly either these or the many 
other morbid conditions. 

Our Committee necessarily is vitally interested in obstetric education, not only of the 
laity, but also of those groups which concern themselves especially with maternity 
care. Among these groui)s may be mentioned social service workers, nurses, in addition 
to physicians. We should b(‘ interested in furthering improved standards of educa- 
tion for these groups. It is not my purpo.se to discuss educatiem in relatitm to the 
activities of these various ])ersonnel groups, but it .should be crnijhasizcd that 
theoretical knowledge, however good, is not sufficient and that, actual c-xperjeiice is 
essential to the currying on of the be.«t work in this as v.ell as in other fields of 
endeavor. So far as medical j)ractiee is concerned, and with particular rcfcr<-ncc, to 
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obstetric practice, only eighteen states an.d eighteen, medical schools of the United 
States and Canada require an interneship as a prerequisite to the practice of medicine 
;ind the granting of an hl.D. degree. These are: 


MEDICAL SCHOOLS 

STATES 

University of California 

Pennsylvania 

College of Medical Evangelists 

New Jersey 

University of Southern California 

Rhode Island 

Stanford University 

North Dakota 

Loyola University 

Washington 

Northwestern University 

Micliigan 

University of Cliicago, 

Wyoming 

Rush Medical College 

West Virginia 

University of Chicago, 

Oregon 

Dmsion of Biological Sciences 

Illinois 

University of Illinois 

Delaware 

Louisiana State University 

Iowa 

Wayne University, formerly Detroit 

South Dakota 

College of Physicians and Surgeons 

Utah 

University of Minnesota 

Wisconsin 

Duke University 

District of Columbia 

University of Cincinnati 

Oklahoma 

Marquette University 

Vermont 

Canada ; 



University of Manitoba 
Dalhousie University 
University of Montreal 


Practically none of these schools or states requires that experience in obstetrics 
be an essential part of the interneship. 

It would seem that one very important function of our Committee could be an 
attempt to secure such requirements and regulations as would make it essential for 
those engaging in obstetric practice to obtain at least a minimum of training in 
these fields. 

It is important to realize that the families of this country are vitally interested 
in improved maternity care. The doctors must realize this desire and attempt to 
satisfy it. It is needless to call your attention to the legislation already enacted 
and in process of enactment which comes as an answer to this call for better condi- 
tions to surround maternity and early infancy. The physicians of this country can 
and must be in a position, not only to hear this call, but to answer it satisfactorily. 

We have attempted to prepare a short program which will give you in brief detail 
some idea of a few of the activities contemplated in various sections of the United 
States. The following papers were presented: 

“The Cleveland Plan.” By A. J. Skeel, M.D., Cleveland, Ohio. 

“Organized hlaternal Welfare Work in New Jersey. “ By Arthur W. Bingham, 
M.D., P.A.C.S., East Orange, N. J. 

“Maternal Welfare Work in New York.” By J. T. Quigley, :M.D., Pochestcr, N. Y. 

“The Plan of Action, Aims and Progress of the Pennsylvania Commission on Ma- 
ternal Welfare.” By .Tames S. T:rylor, M.B., Altoona, Pa. 
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DISCUSSION 

1. Further Studies on the Mechanism of Labor. Drs. ^Villiam E. 
CaldAvell, H. C. Moloy, and D. Anthony D’Esopo, New York City. 
(For original article, see page 763.) 

DR. WILLIAM E. STUDDIFORD, New Yokk City.— Wc have at Bellevue Hos- 
pital a precision stereoscope and 1 consider that this method of study of the pelvis 
and of the patient in labor has been of enormous assistance to us. A great many 
cases which have puzzled us, after study with this procedure, have been clarified. 
The method also has been of marked helj) in teaching the interne staff and medical 
students what actually goes on during labor. 

DR. E, G. GOLDSBOROUGH, Buffalo, N. Y. — It seems to me that this work 
is particularly useful at the present time when the tendency in obstetrics is so much 
toward operative procedures which arc giving rather poor results. Where the 
greatest number of operative deliveries arc being done the maternal mortality is 
high. The more these cases arc studied the better will wc be able to predict whether 
trouble will occur, and to know beforehand whether we shall be able to get a 
satisfactorj' result by delivering through the pelvis rather than by cesarean section. 

8. The Place of Colpectomy in the Treatment of Uterine and Vagi- 
nal Prolapse. Dr. Louis E. Phaneuf, Boston, Mass. (By invitation.) 
(For original paper, see page 544, October issue.) 

DISCU-SSION 

DR. W. T. DANNEEUTIIER, New York, N. Y. — Dr. Phaneuf has used the term 
prolapse in its broadest sense, to include descent through the vagina of any or all 
of llie pelvic structures. From the inactical standpoint, it is desirable to sub- 
divide patients with such lesions into three groups: first, those who are candidates 
for surgical repair for the first time; second, those in whom ineffectual or inade- 
quate attempts at operative correction have already been made; and third, those wlio 
suffer from complete inversion of the vagina after abdominal or vaginal hyster- 
ectomy. 

In the first group, the experienced pelvic .surgeon has a wide choice of available 
technical procedures and will select those which are best adapted to a particular 
case. His choice will depend upon the patient’s age, marital state, the likelihood of 
future j/regnancy, flte e.xftmt of damage to the vaginal struct mes, mu] the coexistence 
of either uterine or adne.val pathologic conditions. Only in elderly patients and 
under excoi'tional circumstances will any form of vaginal closure be justified in this 
group of jiatients. I have done a LeFort colpoelcisis under loctil anesthesia in three 
widows over seventy years of ago with great satisfaction. On the other hand, I 
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made the mistake of doing the same operation in an obese virgin of fifty-six with 
a complete procidentia, and was soon thereafter confronted with extensive recur- 
rence. 

In the second grouj), the oijerator will often be comijelled to exercise his surgical 
ingenuity, not only to correct the imolapse, but to undo what has unwisely or im- 
properly been done previously. The Jackson operation has served me in good stead 
in several such instances. Some patients are compelled to return because of the 
neglect of an enterocele or posterior vaginal hernia at the time of the original opera- 
tion. When the uterus is still in situ, and a colpocleisis is performed, the subtotal 
operation is preferable to a complete colpeetomy, because it makes provision for 
drainage, and even normal mucus can alwa3'S escape. 

The third group is the one in which cojnplete colpeetomy is most frequentlj' 
indicated, and in which colpocleisis, both partial and complete, may most often be 
utilised Avithout regard for anything other than the cure of the everted vagina. 
Nearly all of these patients are advanced in j’cars and are not concerned with vaginal 
patency. Occasionally, however, a relativelj' j'oung rvoman will require some other 
soluton of her problem. In one such instance I opened the abdomen, dissected the 
bladder free, and reconstructed a firm pelvic support by building a platform under 
the bladder, consisting of the laterally overlapped broad and round ligament stumps, 
and the split apex of the vaginal tube. This cured the inversion. In another case 
I fixed the apex of the elongated vagina to the abdominal wall, but neglected to 
split the top and denude it of mucosa, as advocated by Crile. This operation 
eventuated in recurrence, and the patient was subsequently cured by a LeFort 
operation. Norman P. Miller has suggested opening the anterior vaginal wall, doing 
a Pawls cystocele operation, and pulling the pu'olapsed vagina up by ''lifting" 
sutures inserted at the base of the uterosaeral ligaments. Miller reports two suc- 
cessful cases. 

The groat advantages of colpocleisis and colpeetomy are the simplicity of technic, 
the dispatch with which they can be done under local anesthesia, and their freedom 
from hazards even in poor surgical risks. In doing the LePort operation, I have 
found it of advantage to place one Pagenstccher linen suture at each corner of the 
rectangular denudation. Like Dr. Phaneuf, I have done a vaginal colpocleisis about 
25 times rvithout anj* morbiditj’ or mortality. 

DR. FREDERICK C. HOLDEN, New York City. — I am convinced that the 
LcFort operation has a definite field of usefulness, and have performed this opera- 
tion 31 times wdthin the past eight years. Prior to 1927 I performed complete 
colpeetomy iir two cases, making a total of 33 cases. 

In 1929, Baer reported to this Society a series of 220 patients operated upon for 
prolapse; in 14 of these the LePort operation was done. In discussing Baer’s paper 
Gcllhorn correctly said that the LePort operation had fallen into an entirely un- 
deserved oblivion. Very few books describe this operation. In Davis’ System 
and in Curtis’ Obstetrics and Gynecology there is no mention made of it. I had 
never seen the operation performed until after I did mj- first case in 1927. I be- 
lieve the reasons why this very satisfaetorj' operation, which was described in 1877 
Avent into the discard were: first, that at that time the only suture materials avail- 
able Averc silver Avire and silk; second, the high muscle perineal repair was unknoAvn' 
third, the cases may not have had adequate preoperative preparation. ’ 

I note that Dr. Phaneuf amputated the cervix in five cases. In none of mv 
cases have I had occasion to amputate a cervix. Many had extensive ulceration of the 
cervix caused by the trauma of being sat on, but in all such cases a period of 
preoperative treatment completely healed the cervical lesions. 
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One patient entered the hospital with a complete ii-reducible prolapse which was 
reduced only after the patient had been in a veiy liigh elevated foot posture with 
continuous applications of warm wet dressings for forty-eight hours. She required 
local treatment for about two months, due to the extensive ulceration and brawny 
induration of the vaginal and cervical lesions, but she made a splendid recover}'. 

Before that time I had seen three complete irreducible prolapses which remained 
unreduced despite treatment and all of these patients died of sepsis. 

In my series of 31 cases, the age varied from 50 to 77, the average being 62. 
The anesthetics used were morpliine and scopolamine, local or spinal, and gas oxygen. 

I had one fatality. The woman, sixty j'oars of age, was referred from the 
medical service to which she had been admitted with marked ecchymosis of both 
arms and legs. Slie was mentally clouded and unable to state exactly why she came 
to the hospital. . She had had very little to eat in the past few months. The dis- 
coloration on the extremities cleared up promptly under an antiscorbutic diet. The 
anesthesia used here was a small dose of novocaine intraspinally. Slie died on the 
fifth day postoperative from bronchopneumonia. The results in the other 31 cases 
were excellent. For cure of tlie prolapse in those who have passed the age of sex 
life, even though the general condition may be poor, the LeFort operation can be 
done with comparative safety, and with uniformly excellent results. 

DE. CAREY CULBERTSON, CuiCACo, Inn. — I have performed colpectomics in 
three women, 63, 69, and 69 years of age, wliere the extruded vaginas, twelve, 
fifteen, and twenty years after previous hysterectomies, were so badly diseased as to 
render any simpler procedure impossible. In these cases ethylene gas or nitrous oxide 
gas were the anesthetics. 

Hystcrocolpectomy was carried out in six patients, 62 to 76 years old with the ex- 
ception of one who was 54. In all of these the entire vagina was taken out 
because of disease on its own part, the uterus coming out incidentally. Scopolamine- 
morphine with novocaine infiltration was the anesthetic in all except two, where ether 
was used. 

In five other patients who were younger, extrusion of the vagina had occurred, in 
two after subtotal abdominal hysterectomies, and in three after total hysterectomies. 
In all of these it was necessary to preserve the lower genital tract, the patients 
varying in age from 36 to 49 years. The two who had a cervix were repaired by the 
old operation of fixation of the stump into the abdominal wall, abdominal trachelopexy. 
Tlie other three women were treated by what may be called vagino-abdominal 
ligjimentopex}'; that is, opening of the vaginal vault and, by abdominal incision, 
fixing it with such ligamentary structures as could be found or made. These opera- 
tions were all associated with perineorrhaphies of course, and were technically suc- 
cessful. Ether was the anesthetic in two of these, ethylene gas in two and nitrous 
oxide in one. 

The safest and simplest of these various jjrocedures for elderly women is the 
operation proposed years ago by Neugebauer and then by LeFort. I have employed 
this anteroposterior colpoclcisis in seventeen patients, all with fortunate results. I 
prefer to limit the operation to women in the sixties and seventies who will no 
longer work hard. One of my patients was only fifty-seven years of age, a widow 
suffering from severe myocarditis, until she was unable to walk upstairs. The 
LeFort operation was done under scopolamine-morphine anesthesia eight times, with 
cthvlene gms four times, and nitrous oxide three times. In one case ether was 
used, it being the only anesthetic available. The results have been uniformly good 
and there has been no recurrence. 

In a. certain number of cases the cervix does not yield readil}’ to preoperative 
treatment or is only superficially eroded. In eleven of these seventeen cases I 
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trimmed it off squavcly and rolled it in with the closure. These elderly women do 
not have a cervical or uterine discharge, in some cases they do not have a cervical 
canal, and I do not hesitate, for that reason, to amputate the cervix superficially in 
the denudation. 

Dr. Holden has emphasized the point of building in a perineum below. The 
anterior vaginal wall is nearly alwaj’S shorter than the posterior, and if the 
fourchet denudation is flared out laterally and obliquely, then approximation from 
side to side, after the colpocleisis is effected, constitutes a perineorrhaphy. 

DR. GEORGE GELLHORN, St. Louis, Mo.— In the elderly women in whom tliis 
operation is performed, any general anesthesia is, as a rule, contraindicated. Spinal 
anesthesia is too dangerous ; it is like shooting at little birds with a big cannon. All 
that is needed here is local anesthesia, and less than two ounces of a one- fourth per 
cent novocaine solution with adrenalin are sufficient to produce a complete analgesia. 

Dr. Daniu-euther ’s failure with this operation cannot be laid at the door of the 
LeEort technic. I had a very similar case of total prolapse in a girl of fifteen years 
in whom the condition had existed for seven years. In this instance, as well as prob- 
ably in Dr. Dannreuther ’s case, wo have to bear in mind a constitutional anomaly 
which manifests itself in an abnormally deep and wide culdesac. The best method 
of procedure in such a case is an abdominal operation, complete obliteration of the 
culdesac by suture, and the production of an incline that leads obliquely down from 
the promontory to the symphysis so that the small intestines cannot enter and pro- 
duce what eventually amounts to an enterocele. 

DR. GEORGE GRAY AVARD, New Y^ouk, N. Y. — Two weeks ago I saw a woman 
in her tldrties who had a congenital absence of the vagina. Some one had done a 
Baldwin operation on her and she has an artificial vagina which is excellent so far as 
the depth and function are concerned. This patient had developed an abscess of the 
perineum which resulted in destruction of the sphincter ani, so that there was no 
perineal body and now when she strains, tliis artificial vagina comes out and hangs 
outside the body, like a glove finger. I would like to ask Dr. Bhaneuf if he has any 
suggestions how to handle this case. 

MR. VICTOR BONNEY, London, England. — ^I have done LeEort ’s operation f or 
a great many years on elderly women, and it is admirable in that class of case. I 
would suggest that instead of suturing the two halves of the vagina directly together 
so that the line of union has no depth or thickness, it is well to invert the edges so 
as to get a greatly increased area of adhesion. The septum is much stronger and 
broader when sutured in this way. I usually employ mattress sutures passed through 
the flaps so that the loops lie on the vaginal surface. The free ends of the sutures 
passed through the right-hand anterior flap are tied to the free ends of the sutures 
passed through the right-hand posterior flap, and similarly with the left-hand flaps. 
Alternatively two continuous sutures may be used, one on each side, each one passed 
with its loop on the vaginal surface like Connell -’s intestinal suture. The inter- 
rupted sutures, however, give the strongest result. 

DR. FRED L. ADAIR-, Chicago, III.— We have had 35 or 40 partial colpectomies, 
not any total colpectomies; death occurred in two cases. I do not know how you 
n-ill avoid a casualty when operating on women at the age at which this is usually 
done. In patients with diseased cervices we have performed a hysterectomy in con- 
nection with the partial colpocleisis. As Holden suggested, we tie the knots inside 
of the new canal, getting a fairly n-ide bite of the vaginal tissue in order to unite 
the walls. We frequently combine a cystocele operation as well as a perineorrhaphy 
and usually, instead of making a complete rectangular flap, we carry it dmvn grad 
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ually uiidcv the external meatus so as to tighten, up the slack in the lower portion of 
the urethra. The point is that instearl of removing the flaps in toto, we remove the 
flaps and suture as we proceed in order to minimize tiie blood loss. 

DB. JOSEPH L. BAER, Chicago, Ihl.— S ince 1029 our staff has done 21 addi- 
tional such operations which were reported last fall before the Central Association in 
New Orleans. Of the 21 operations, 20 were of the LeFort type, and 1 was a total 
colpectomy. 

In connection with the technic, it is our practice to approximate the raw surfaces 
by transverse sutures as well as the inversion sutures on each side which close the 
vagina and make the horseshoe-shaped drainage tract. In other words, we bring the 
raw surfaces together with very fine catgut as we tum them in layer by layer to in- 
sure hemostasis. 

DB. FHiVNEUF (Closing). — Although in Boston ether is the anesthesia of 
choice, from year to year I have increased the employment of local anesthesia. 


9. Toxemia of Pregnancy, Dr. James R. Goodall, Montreal, Canada. 
(For original artiele, see page 577, October issue.) 

DISCUSSION 

DB. WILLIAIkl J. DIECKMANN, Chicago, III.— Dr. Goodall ’s work would seem 
to indicate that the pathologic changes in the placenta arc the cause of the toxemias 
of pregnancy. Wliile we believe that the placenta is intimately associated with the 
toxemias, we do not believe that the lesions found in the placenta are the cause of 
the toxemia. If these pathologic changes in the placenta arc the cause of the toxemia, 
then they should always be present in toxemia. Again, the placenta quite often 
may show marked pathology and yet the pregnancy has been normal. I would like 
to ask Dr. Goodall how to reconcile these conditions. 

DeSnoo pointed out a number of years ago that many of the toxemias were char- 
acterized only by an increase in blood pressure. We have a sufficient number of cases 
now to make us absolutely certain that many of the cases of toxemia are primarily 
vascular diseases. We have not been able to decide in the majority of cases whether 
the patient had a predisposition to vascular disease which was aggravated by the 
pregnancy or whether the pregnancy per se has been the cause of the hypertension. 

Dr. Goodall stated that changes in the blood chemistry are the result and not the 
cause of the toxemia and are of very little lielp in the differentiation of those cases 
which will have permanent vascular renal damage. We cannot agree with these state- 
ments in toto. We believe that the chemical changes occur earlj- in the disease and, 
in fact, are a part of it. We have also been able to make use of these changes as a 
prognostic guide and in classifying the various types of toxemia. 

The essayist stated that more attention should be devoted to the baby. In the 
toxemias of pregnancy the fetal mortality, both before and after delivery, is ap- 
pallingly high, and we arc becoming more and more pessimistic in our views as to 
the advisability of carrj'ing toxemic patients for weeks in an endeavor to get a viable 
baby. 

We have noted a marked incidenee of abniptio placentae in patients with vascular 
disease. It may be that tiie changes in the vessels of the uterine wall, such as Dr. 
Goodall pointed out a number of years ago, are the cause of the premature separation 
of the placenta. We have also noted that the placental infarctions which were shown 
so beautifully are almost always present if there has been a marked albuminuria over 
a period of several weeks. 
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DE. PEED L. ADAIE, Chicago, I 1 . 1 .. — Some years ago we made extensive studies 
of the placenta, particularly with reference to Young’s ideas in connection with 
eclampsia, and it seemed to me that we must have three postulates satisfied before 
we could accept this etiology. The first is tliat tlie lesions should be constant, second, 
that these lesions should not be present in normal placentas, and third, that they 
should not be present in other pathologic conditions of the mother wiiich are not ap- 
parently related to the toxemias. In a series of cases which we studied, which repre- 
sented a great many observations, we wei'c unable to satisfy any one of these three 
postulates. We frequently found normal placentas, as far as we could demonstrate 
at that time, also we found lesions which appeared to be identical in patients 
who appeared to be normal, and lastly, we found similar or identical lesions in associa- 
tion with other conditions whicli were not related to the toxemia. We concluded that 
placental pathology was not the cause of the toxemia but was rather the result of 
these conditions that were associated with the toxemias. 

We also carried on the study of the placenta in another series of cases in which 
we observed particularly the weight and surface area of the placenta in relation to 
the size of the child. We noted some of the pathologic changes that occurred in the 
placenta. One of our conclusions derived from the study was, though not quite so 
accurate as Dr. Goodall’s, that less than half of the placenta is necessary to the 
survival of the child. Dr. Goodall pictures it more accurately at 25 per cent. 

On the basis of our observations and those of others we feel that what has been 
called placental insufficiency is quite an important factor in the development of the 
fetus. If the placenta is sufficient up to a certain point, tlie fetus has a tendency 
to grow and may outgrow the placenta, and as the outgrowth occurs the child will 
die in utcro. Other children do not die but do not grmv to the extent of the normal 
child with a normal placenta, and wo have been induced to name those infants im- 
mature. We have observed a number of infants who have the same relative size 
as the premature infant; they are much more vigorous but have not grown as they 
should have grown for their period of gestation. These results are related, we be- 
lieve, to the physiology of the placenta and owing to the improper nutrition from 
the placenta do not grow, but their central nervous systems and their vital functions 
do mature and they are more apt to survive than premature infants of similar size, 
but less mature from the standpoint of gestation. 

DE. COLLIN FOULKEOD, PninADELPiUA, Pa.— I am sure that Dr. Goodall did 
not intend to convey the idea that, because of these lesions in the placenta, the cause 
of the toxemia was either fetal or placental in origin. In the latter half of preg- 
nancy it is believed there exists a form of toxemia entirely related to pregnancy and 
that toxemia has important protean manifestations in the body and in the placenta. 
As we look at the diseases of the placenta. Dr. Goodall has shown us specimens con- 
taining nephritic changes which follow late in the course of the toxemia. Some of 
these hemorrhagic conditions are found in true nephritis, therefore there exists 
before those hemorrhagic conditions occur a condition of toxemia without nephritis 
but the nephritis following may lead to hemorrhagic conditions. In the average 
patient the toxemia which follows nephritis may arise in the early part of the pre"-- 
nancy. His point is rather well worth considering, that the toxemia is in itself an 
entity, finally showing itself in the death of the child. 

I was surprised yesterday in the discussion of the hypothyroid patients that no 
mention was made <if the fact that those of us who do not live in the goiter belt 
often see hj-pothyroidism in pregnancy and that it often leads to a form o'f toxemia 
or is in itself a disturbance of metabolism that leads to the death of the child from 
perhaps a primary cause. 
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HypothjToidism as we study it in our sterility clinics is divided into two classes: 
first, primary thyroid in origin, and second, the cases which if a careful evaluation of 
the pituitary is carried out will he found to be primarily pituitary, showing some 
deficiency of the thyroid, and the pregnant woman must have some of that pituitary 
impetus throughout the pregnancy to carry her to term. If we fail to furnish that 
impetus, there will be a dead baby and a disturbed condition in the body which 
usually in the hypothyroids involves all parts of the body. One might go over all of 
these protean manifestations and yet come back to the manifestations shown by 
Dr. Goodall, that there is one origin of these conditions. A study of such placentas 
must be viewed according to whether these patients were in the latter stages of 
toxemia or the period shomng nephritic changes added to the toxemic changes. 

DB. GOODALL (Closing). — was most remote from my thought to convey the 
impression that the placental changes were the cause of toxemia. On the contrary, 
as Dr. Doulkrod has brought out, my contention is that it is the result of the 
toxemia and not the cause. 

Dr. Adair’s statement, which must receive consideration of course, is that in so 
many cases of toxemia we do not find any placental changes. That is just what I 
would expect. The law of susceptibility, of selectivity, comes in here with the ut- 
most force and the placenta is susceptible more than any other tissue of the body 
possibly because it has a short life. It is a mushroom growth and most imperfect 
and it begins to undergo senile change at the seventh month. It is a very rare 
thing, extremely rare, to find a normal placenta at full term. That very senility 
predisposes to toxic changes and that is why the placenta, I think, is so frequently 
the selected point for the manifestation of the deleterious changes of toxemia. 

A short time ago I outlined the various clinical types of toxemia depending for their 
variety upon tlic systems that are affected. We have the renal type in which the 
kidney is the one system with its vascular changes which bears the brunt of the 
attack. In others the kidneys do not seem to be affected at all and we have the 
vascular changes in which the blood vc.sscls lose that power of discrimination whereby 
they allow certain things to pass through and certain ones not to pass through. In 
other cases we have no signs but in the nervous system, certain cataclysmic changes. 
And there is the other type where the liver seems to be affected chiefly. The selec- 
tivity, whatever the cause may be, I outlined in my paper last year in reporting five 
cases of nephritis “cured” by pregnancy. Now those are not nephritics; those arc 
nephrotics. We cannot assume that their nephritis is cured by pregnancy, nor can 
we assume that those cases of the renal type are nephritic because the cessation of 
the pregnancy usually clears up the nephritis or the nephrosis in a few hours or a 
few days. 

What I want to impress is that the placental changes are secondary and because 
they are not always found is no argument against the connection. 

I agree with Dr. Studdiford tliat the hemorrhages are difficult to explain, but 
they are primarily thrombotic, due to changes in the blood vessels. I have demon- 
strated that to ray own satisfaction repeatedly. 


10. Prophylaxis in Gynecology with Special Reference to the Im- 
mediate Care of the Postpartum Cervix. Di-. Byron H. Goff, New 
Yorlf, N. y. (Published in the current voluino of Transactions.) 

3. The Treatment of Carcinoma of the Cervix by Wertheim’s Oper- 
ation, 3Ir. Victor Boniiey, London. England. (By invitation.) (For 
original article, see page 815.) 



SOCIETY TRANSACTIONS 


879 


DISCUSSION 

DR. FREDERICK J. TAUSSIG, St. Louis, Mo.— In 1912, at the Baltimore meet- 
ing of our Society, I presented, in connection with a symposium, 60 cases done in 
the Midwest by the Wertheim operation for the treatment of cancer; 23 of those 
cases were done by me, and I had to acknowledge that my operative mortality in 
that series was 39 per cent. That was due to the fact that we had no other 
therapeutic resources; radium was not used at that tune and in many cases opera- 
tion was done in desperation where it should not have been attempted. Since that 
time, I have done, including those 23 cases, 87 ‘VVertheim operations and the total 
mortality is 15 per cent. If we exclude tliis earlier group, and include only those 
operations done after 1912, my operative mortality has been reduced to 6 per cent. 
Eliminatina: also the cases that have been done since 1930 we find 43 cases done be- 
tween 1912 and 1930 with two operative deaths, 4.6 per cent; and 26 cures for five 
years or more, 60 per cent. Of this number there were 23 patients who were operated 
upon over ten years ago, with one operative death and 10 living and well at the 
present time, 43 per cent ten-year cures. 

This figure is due, of course, to the fact that I have as the result of my early 
experience been limiting the operation to Group I cases and no longer have included 
the Group H or borderline cases. 

I do not agree with Mr. Bonney, however, in excluding the lost cases from calcula- 
tion. All such cases have been classified in my scries as lecurrent. Nor can I en- 
tirely agree with his criticism of preoperative radiation. Wertheim used a cautery 
to clean up the cervix. It seems to me that radium is a very good method of clean- 
ing up the cervix before operation and if the operation is done four or six weeks 
later we have an operative field that is clean, and there is less danger of implant 
metastasis. This, however, is not of much advantage where the lesion is less than 
3 cm. in diameter. 

The operability rate will vary with the institution. The lowest rate will be in a 
cancer liospital and the liighest in university clinics and private institutions. I do 
not feel, therefore, that the operability rate has a great deal of significance. What 
is significant is the checking of our cases into groups, and we must be as honest as 
possible about this cheeking. If we adopt the LeagCie of Nations classification, com- 
parisons can be more justly made. 

Tile most interesting part of klr. Bonney 's paper is the report of the glandular 
involvement which I think was surprisingly high. In my own series where only 
Group II and a certain number of Group III cases were considered, the gland in- 
volvement was found to be 45 per cent. I am sure that in my Group I cases it 
would have been very much lower. It proves, however, veiy conclusively the neces- 
sity of considering metastasis in the gland in our treatment. Radiation effects upon 
cancer metastasis in the gland certainly have not been reliable. We have of course 
a certain number of sensitive tumors but in general no matter what may be the 
primary site of the cancer, the gland metastasis is better handled by surgery than 
by radiation, and I do not believe that the cervix cases are an exception in that 
respect. 

I notice that when the glands were involved, Mr. Bonney ’s mortality was 20 per 
cent and there were only 22 per cent of five-year cures. That brings up the question 
whether we arc justified in doing a radical Wertheim operation in the more extensive 
cases. If we do the glandular operation alone and treat the cervix by radiation I 
think we will greatly reduce our primary mortality. 

Since last year’s report I have done 11 more operations of iliac lymphadenectomy 
for cervix cancer (a total of 39 cases in all) and have had but one operative death. 
I bcHeve this operation therefore to be a safe procedure and one that is justified in 
the Group II cases. 
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In general my feeling as to the treatment of cervical cancer -would be as follows: 
First of all, determine -whether the case is a good operative rislc. If there is obesity, 
if there is marked debility or extreme old age, if there are physical conditions such 
as a heart lesion or a kidney lesion or an endocrine condition that would make 
operation a material risk to that patient, then regardless of the involvement of the 
cancer I would not operate. However, let us consider what we would do if the case 
is a favorable one for operation: if it were a Group I case I would do a Wertheim 
operation with gland dissection since where it is limited to those earlier cases it is 
not so serious an operation. If we exclude the complicated cases we should get 
through with the Wertheim operation, have time to remove the iliac glands, and not 
lose more than 6 per cent of our patients. 

In Group II cases I would on the basis of my experience thus far recommend 
the operation of iliac lymph gland removal with irradiation of the cer%nx. In Group 
III and W cases I would recommend irradiation treatment alone. 

HR. ARTHUR H. CURTIS, Chicago, Im,. — Unfortunately, in complimenting our 
gue.st on his technic, and in emphasizing the many operations he has so successfully 
performed, it is an inevitable corollary that we admit having reached approximately 
the maximum percentage of cures attainable by surgical means alone. Bonney’s 
.j.I per cent represents the greatest number of permanent cures obtainable by opera- 
tive intervention. 

I do not wish to discourage those who are advocates of radical surgery in the 
treatment of cancer of the cervix; their good work should go on. But statistics 
indicate that radium achieves an equal number of cures, -nith much lower morbidity 
and mortality. And we must remember that radiation therapy is still in its infancy, 
and the results are more and more satisfactorj' as our experience grows. 

Stage I cases require no discussion; most of them may be cured either by opera- 
tion or by radium. In patients u-fth more widespread disease I have been greatly 
encouraged by the results obtained in my small scries of cases with coincident surgical 
exposure and radium therapy, aided, as all cervical cancer cases .■should be, by in- 
tensive x-ray treatment. 

DR. BENJA^HN P. WATSON, Xkw Youk, N. Y. — Mr. Bonney has given us just 
such a presentation of his subject as we would expect from our knowledge of his 
writings and of his personality — clear, unequivocal, direct, and logical. Any man who 
has performed a particular operation 485 times has a basis from which to draw con- 
clusions. He is to be congratulated on the reduction of his operative mortality from 
a higJi of 20 per cent in his early ca.ses to 9.5 per cent in hi.s more recent ones. I 
wonder if this mortality could not have been reduced further if more of the patients 
had had preliminary radiation to clear up the ragged, breaking-down carcinomatous 
tissue so often i)resent. 

I believe that in the present state of our knowledge regarding the behavior of the 
cancer cell, we are not in a position to be dogmatic about the treatment of cancer of 
the cervix. We all have seen ca.ses in which radiation has absolute!}- failed to stay 
the c.our.«e of the disease. We all have seen cases in which the radical operation in 
Avhat appeared to be a very early c:ise has been followed by death from cancer 
within a year or eighteen months. Our liope for the future must lie in the possi- 
bility of being more certain than we are now as to which tyjjc of cancer cell is 
radio.aensitive anil which radioresistant; wliich i.s more likely to metastasize early, 
and which late. Only then shall we be in a position to recommend with confidence 
radiation or operation or a coiidiination of tlie two. The cancer cells arc not all of 
the same type in the same case; the pmrt removed by biopsy may differ materially 
from the rest of the lesion. Theoretically it would .seem therefore that in the pres- 



SOCIETY TRANSACTIONS 


881 


ent state of our knowledge the combination of radiation and operation in the so- 
called operable eases is the ideal when an operator with the skill of Mr. Bonney is 
available. 

MHien such is not the case there can be no doubt that radiation alone will give 
tlie better ultimate results — with this proviso, that as it is unjustifiable for the in- 
experienced operator to attempt a 'VVertheim operation, so is it unjustifiable for the 
individual with no real knowledge of the technic of radiotherapy to treat the 
casual case. 

DR. GEORGE GRAY WARD, New York, N. Y.— Bonney ’s work and large ex- 
perience and the results he has obtained with the surgical treatment of carcinoma 
of the cervix represent the utmost we may hope to accomplish by pure surgeiy in 
this disease. 

While liis primaiy mortality in 483 cases is 14 per cent, in the last 200 cases he 
has reduced it to 9.5 per cent as a result of his experience and improved technic. 
Wlien we consider that he has operated upon all cases whenever he thought there 
was any chance of completing the operation, his low primary mortality as compared 
with that of the average is remarkable and is proof of his great ability. 

It is also remarkable that all his successful cases have not had the possible benefit 
of high voltage x-ray therapy, yet his survival rate approximates the best obtainable 
in any clinic whether surgery or radiation therapy has been employed. 

I am glad that he gives us his ten-year results as well as the five-year, as we feel 
strongly that the ten-year period is of much greater value in estimating the actual 
cure rate. I am not quite so sure that we can agree with his statement that the 
ten-year period is a 100 per cent cure. 

My records show one patient who survived eleven years and ten months and died 
after one year of symptoms from generalized carcinoma; another survived eleven 
years and two months and died of carcinoma of the pylorus; still another lived ten 
years less two months and died of the same condition. 

His absolute five-year cure rate based on his assumed operability rate of 63 per 
cent is 24.6 per cent, and his relative rate is 25.6 per cent. This closely approxi- 
mates the cure rate usually obtained by pure irradiation therapy in clinics here and 
abroad. 

Our own five-year rate at the Woman’s Hospital in 457 cases is 24.29 per 
cent absolute and 25.28 per cent relative. 

Our ten-year cure rate of 17.79 per cent absolute and 18.31 per cent relative also 
approaches Mr. Bonney ’s ten-year figure of 18 per cent absolute and 20 per cent 
relative. Our figures here given were also obtained without the benefit of high 
voltage x-ray therapy. Our radium operability is 96.1 per cent. 

As Jitr. Bonney operated upon many well-advanced cases, it may be open to ques- 
tion whether the radiologist treating his 37 per cent inoperables can achieve a 12 
per cent salvage in this group, which would give him a theoretical salvage of 30.6 
per cent five-year cures. 

The value of palbation by radium therapy should not be forgotten. The question 
of palliation should also be considered in the 14 per cent who died from the opera- 
tion as compared to the 1 to 2 per cent primary mortality of radium therapy, as 
nearly all of this group would have survived radium treatment for varying periods. 

Mr. Bonney gives his figures in two ways, uncorrccted and corrected, the corrected 
figures by deducting those lost in the follow-up and those dead of other diseases. 
If we do like-svise we naturally would improve our figures as we know of some 12 of 
our patients who apparently died of other cau.^es. However, unless these cases were 
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autopsied, it is guesswork iu many instances, therefore, the rule to class all cases 
lost track of or dead, as dead of cancer is prohahly more nearly accurate in the 
long run in estimating the value of the treatment. 

In our recent report we have stressed the opinion of others besides ourselves that 
only the absolute figures which are based on all cases seen, not estimated, are of 
accurate value for comparison. 

A comparative study of the late complications occurring after pure surgery or 
radiotherapy should be made. We know that complications occur some years after 
radiation therapy that are not necessarily of the nature of a metastasis or a recur- 
rence, which may result in hj’dronephrosis, intestinal obstructions or pelvic pain. If 
such complications do not occur so frequently in pure surgery, we should know it. 

We believe that our present results show that considering the lower primary mor- 
tality and the palliative value, radiotherapy offers the best for the great majority of 
these patients, as they otherwise must have the benefit of special technical surgical 
skill necessary to do a proper Wertheim operation. 

But however we look at it, hir. Bonney’s figures are remarkable and show that a 
master surgeon trained in the Wertheim technic is essential to produce such wonder- 
ful results. His study of the gland involvement makes his classification of the ex- 
tent of the disease far more accurate and valuable than is possible by those using 
radiation therapy alone. We must all admit that those cancer patients who have 
come under the skillful hands of Victor Bonney were fortunate indeed and have had 
as good a chance of recoverj' from this dread disease as was possible in any clinic, 
whether surgery or radiation therapy is employed. 

DE% HOW ABB C. TAYLOR, Neiv York City. — There has been a tendency here 
among gj-nccologists and particularly among radiologists to think that irradiation 
is today the only treatment for carcinoma of the cervix uteri, that any advance in 
the treatment of carcinoma of the cervix uteri will be along radiologic lines, and 
that operative treatment no longer has any place in the treatment of any of these 
cases. This is wrong, as has been sho^vn by Mr. Bonney’s paper and the discussion 
of it. I do not Icnow wlint the future treatment of carcinoma of the cervix uteri 
will be. It may be a combination of irradiation and operation. It may be opera- 
tion for some cases and irradiation for other types. There is one point, however, 
about which there must be no question. It is a gynecologic problem. We as gyne- 
cologists have worked hard on this problem. Advances have been made by our work, 
and we must not yield it to the radiologists nor to cancer clinics. 

DR,. KABL II. MARTZLOFF, Portland, Oregon. — It is interesting that the 
finding of carcinomatous lymph glands by Mr. Bonney in approximately 40 per cent 
of his operative material corresponds closely to the observations of Schottliinder and 
Kermauner on Rosthorn’s material and those of Weibel on Wertheim ’s material. 
The analogy ends however when one compares the 2:1 per cent incidence of five-year 
cures which Mr. Bonney has achieved in the gland-involved group witii the experi- 
ence of others in the same type of patient. This difference is forciblj- enipliasizcd 
when one contemplates the incidence of five-year cures obtained by Wertheim, Ros- 
thorn, Bumm and Cullen’s clinic which amount to lO.C, 4.1, ]:}.4, and 7.1 per cent, 
respectively. In fact the figures of Wertheim are based on patients wlio survived 
the operation and are therefore not entirely comparable. 

IMr. Bonney s ability to salvage 25 per cent of liis patients who had a carcinom- 
atous lymph adenopathy, therefore, represents one of the outstanding achievements 
in the history of the surgic.al treatment of cancer of the cervix uteri. 

I liave been deeply interested for some time in a consideration of the subject 
which has for its purpose the justification of lymjdi gland removal in the operation 
for cancer of the cervix. Tiieorcticnlly the procedure is logical and Mr. Bonney '.s 
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experience apparentty offers practical proof of its value. However, it is obvious 
that in both groups of patients where extirpated lymph glands do or do not show 
cancer both may develop fatal recurrences and some of these undoubtedly repre- 
sent lymph gland metastases. It is informative to note the incidence of fatal recur- 
rence during the first two years after operation in Mr. Bonney’s two groups of 
patients. In round numbers, this amounted to 32 per cent of those who had glandular 
involvement and 19 per cent of those without demonstrable involvement. This com- 
parative difference is fairly uniformly maintained throughout the five-year period. 

If one combines the primarj- operative mortality of 20 to 23 per cent, and the 
fatality from recurrences, during the first two years after operation among the pa- 
tients with cancerous lymph glands, there is revealed a total mortality for the first 
two years of 55 per cent, and on the five-year basis this amounts to 69 per cent with 
a 24 per cent salvage. 

A similar consideration of Mr. Bonney’s patients who did not possess demon- 
strable lymph gland involvement reveals a total mortality for the first two years of 
31 per cent (11.8 per cent primary mortalit}- and 19 per cent fatal recurrences). On 
the five-year basis this comes to 40.1 per cent while the operative salvage reaches 
51.3 per cent. 

The difference is striking and I offer it because it is more or less lost sight of in 
Mr. Bonney’s composite experience of an approximate 14 per cent operative mor- 
tality and a 39.6 per cent five-year rate of cure. 

I have long doubted the wisdom of regional l}Tnph gland extirpation in the 
abdominal operation for these tumors, because the high primary operative mortality, 
and the high incidence of early recurrence where lymphatic metastases have occurred 
seem to have robbed this procedure of any particular advantage it may appear to 
have possessed. Wliile this point of view appears to be confirmed by Wertheim’s 
incidence of 38.4 per cent five-year cures and an 8 per cent primary mortality fol- 
lowing his abandonment of routine lymph gland removal, it appears to be even 
more strongly substantiated by the experience of those who are now practicing the 
radical vaginal operation where no effort is made to remove lymph glands. Here 
Peham and Amreich report a 3.6 per cent operative mortality and 48.7 per cent five- 
year cures; Adler reports 42 per cent cures (leaving out of consideration his experi- 
ence with postoperative radiation) with a 3.8 per cent operative mortality, and finally 
Stoeckel, according to Schilling, has had a 4 per cent primary operative mortality 
with 58 per cent five-year cures in 150 cases. 

In view of the foregoing it is still difficult for me to reconcile myself to the con- 
tinued application of the ultraradical phase of the Ries-Clark operation for cancer 
of the cernx uteri, and I would appreciate knowing on what basis Mr. Bonney 
justifies the continuation of the effort at lymph gland extirpation. 

DR. IVILLIAlsr P. HEALY, New York Gitv.— J lr. Bonney has told us that 
44 per cent of his operable cases showed lymph gland involvement. It would be 
interesting to know whether cancer was present in those glands. If so, we must 
accept it as a. fact that we cannot hope to salvage more than 50 per cent of the 
cases by radiation because radiation as we understand it today certainly does not 
cure cancer that is in the lymphatic glands at any distance from the cervix. 

In the last series of any size that I reported from the Memorial Hospital of New 
York, a scries of 1,600 cases of cancer of the cervix, we had a 46 per cent salvage 
in our operable cases. When you consider the lymph gland involvement, that is get- 
ting very near the top. 

I would like to endorse Dr. Taylor's statement in regard to the gjmecologist not 
giving up the treatment of cervical cancer or any other form of cancer in the genital 
tracts. If, however, it is decided to treat the disease it should be done as Dr 
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Sclnvarz and otliers are doing, by developing younger men to be efficient in tlic 
treatment of cancer and not attempting to do both the surgical and the radiologic work 
because one cannot do them both well. 

MR. BONbTEY (closing). — am not against preoperative irradiation. Sonic 
veiy remarkable results have been obtained by it; by Schlink of Sydney, for in- 
stance. Wliat prejudiced me against it in the earlier days was that cases were sent 
us as having been rendered "operable” by radiation. These cases were very diffi- 
cult ones. The radiation seemed to have destroyed the patients’ resistance, besides 
causing dense fibrosis. I arrived at the conclusion that these cases would have been 
easier if radium had not been employed. An advantage of the course I have pur- 
sued is that my treatment has been purely surgical, whereas if I had used preopera- 
tive radiation the results would have to be shared between surgery and radiation. 

As to preparation on the table, after trial of various antiseptics in the past I 
have for many years now limited myself to simply packing the vagina with gauze 
soaked in "violet green.” 

I agree ivith those who saj' that this is surgery’s limit. "We can go no further in 
surgerj' I am sure, whereas radiation has still no doubt an expanding future before 
it; but I do feel that the further progTcss of radiation depends on finding a method 
of destrojdng carcinoma in the regional glands. tVlien this is achieved radiation ^ 
will entirely supplant surgery. The fact that at present surgery can deal with these 
involved glands gives it a superiority over radiation. 

tVlxat Dr. Taussig has said about iliac lymphadenectomy is very interesting be- 
cause several of my colleagues and I have carried out the operation in suitable 
cases, but unfortunately I have not been able to keep in touch with all of my pa- 
tients on wliom I have performed this operation. The difficulty of keeping in touch 
with patients in my country is very great indeed. My IVertheim figures have been 
a purely personal matter with me, and even to obtain the figures that I have has 
been a big task. London is very large, patients shift around from place to place, 
and it is impossible to avoid losing touch with some of them. Pollow-up departments 
arc being established in our hospitals, and the men who come after me will find 
things easier in that respect. 

What Dr. Ward said with regard to growths retuming after ten years is very 
interesting. I have not personally seen a case. There is moreover no reason why 
a patient who has had Wertheim’s operation should not develop an independent 
growth at some subsequent period. In that regard I cannot help noting what a 
large proportion of my cases of Wertheim’s operation have had carcinoma opera- 
tions in some other region of the body, either prior to or subsequent to my opera- 
tion, and this suggests that certain persons have a special tendency toward car- 
cinoma. Certain of these patients who have ajxparent recurrence after ten years really 
have a brand new growth and not a recurrence. 

With regard to what Dr. IMartzlolT has said about glandular involvement, per- 
haps the diflerenco in figures is explained by the fact that T have removed the 
regional glands in every case, no matter how early the primary growth, and they 
have all been examined niieroseopically. Werthciin on the other hand removed the 
glands only when they were definitely enlarged. I do not think it is so much the 
removal of the glands that increases the severity of the operation, but the advance- 
ment of the primary growth that accomjxanies the gland involvement. 

One cannot look into the fufxire, but I think it is quite possible that we shall one 
day see the end of surgery as a treatment of carcinoma of the cervix. There is, 
however, one advantage in ojterating over irradiating, ainl that is tliat you can keep the 
patient in absolute ignorance of her condition. She is told that she is bleeding and 
she is operated xipon ; .she has no idea of what is the matter witli her. She gets a 
recurrence and does not know what is the matter. She dies not knowing what is the 
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matter. The woist feature about irradiation in our country is that from the moment 
you start the treatment the patient becomes aware she has carcinoma, and though 
you may cure her piiysically, it takes a long time to cure her mentally. Patients 
who know they have had carcinoma and then get recurrence are distressing to watch. 
The return to radiation; the gradual realization of its failure, and the dread specter 
closing around — this is heartbreaking. 

Finally there is this to be said for the operation; namely, that apart from its 
effect on carcinoma of the cervix, it has been and still is a great educational factor 
in gjTiecology, and it has raised the -reputation of gynecologic surgeons in the opinion 
of surgeons in general, for the procedure is the most difficult of all surgical pro- 
cedures. It has taught us the anatomy of the pelvis in a way that no dissecting- 
room preparations could possibly have taught, and it has enlarged the surgeon’s 
vision, so that though in the future we may quite possibly see it reidaced by a 
treatment more efficient, its disappearance from the field of gj'neeology will not be 
an entire gain. 


11. Physiologic Changes Occurring in the Urinary Tract During 
Pregnancy. Drs. J. Mason Himdlej^ Jr., Henry J. “Walton, John T. 
Ilibhitts, Isadore A. Siegel, and C. Bernard Brack, Baltimore, Md. 
(By invitation.) (For original article, see page 625, November issue.) 

DISCUSSION 

DB. FBEDEBICK H. FALLS, CniCAGO, III. (by invitation) .—In 1923 I pointed 
out that the dilatation of the ureter occurring in pyelitis of pregnancy was not a 
permanent change but rapidly disappeared after pregnancy was terminated. I was 
convinced by a study of autopsy findings in the ureter from a patient with pyelitis 
showing round-celled infiltration among the muscle bundles that the changes pro- 
duced by the inflammation were not the cause of the dilatation since they would 
rather produce contraction. I also felt that the inflammation itself rvould irritate 
the ureter to spasmodic contraction rather than produce dilatation. 

IVc have recently been able to show by means of the method shown yesterday 
hy Adair, in studying the action of ergot derivatives, that an extract of the corpus 
luteum will completely inhibit tbo stimulating effect of 1 c.c. of obstetric pituitrin 
on the seventh day postpartum uterus when given hyi:)odennicall}' i7i one rabbit 
unit dose. IVc Iiave also shown that this substance is valuable in the prevention 
of habitual and threatened abortion. 

Kaltenschuee in 1911 showed that ureteral peristaltic waves were retarded in 
pregnant women and averaged 17.3 seconds longer inten-al between contractions on 
the affected side in pyelitis cases. This would seem to show that there was some 
interference with the normal stimulus to ureteral peristalsis during pregnancy. 

Our explanation of the dilatation therefore would be that the aiitipituitrin action 
of progestin probably plays an important part in tbo relaxation of the ureter. 
Estrin, on the other hand, we believe can play very little part except through produc- 
tion of the liypcrtrophic changes in the sheath of Waldoyer, which, as pointed out 
hy Dr. Hundley, does not explain the position of the dilatation. 

As noted by Dr. Hundley, we find in our exporijnents with this hormone in the 
human uterus that its chief effect on motility seems to be to sensitize the uterus to 
pituitrin. One would expect this action therefore to increase the tone throughout 
the ureter unless we assume that the hypertrophy of the musculature at the lower 
end of the ureter responds so much more vigorou.<=ly to the sensitizing effect of the 
estrin. 
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In. the large fibroids one could explain the relative lack of dilatation by the fact 
of their relatively slow development, giving chance for ureteral liypertrophy and ac- 
commodation and by the fact that in such cases there is no change in the endocrine 
system corresponding to the pregnant state, by which progestin or other antipituitrin- 
like substance would be elaborated. 

The position of the dilatation and its right-sided preponderance makes me feel 
with Dr. Hundley that pressure plays some role in producing the dilatation. How- 
ever, the method of ureteral decompression as described in the paper is open to the 
serious objection that the long-continued presence of an indwelling catheter, plus 
repeated lavage of the pelvis with 1-1,000 silver nitrate solution, might stimulate 
ureteral spasm and thus bring about decrease in size. In order to be convincing, one 
would have to show that such procedure did not produce contraction of the normal 
or dilated ureter in nonpregnant wonren. 

DE. GIJY L. HUNNEE, Baltimouk, Md. — I n 1925, in this- Journal, I reported 
some observations on cases of pyelitis in pregnancy and on cases of multiple abor- 
tion apparently due to renal insufficiency. In some of the latter class, one finds that 
after dilatation of bilateral ureteral stricture and restoration of better renal drain- 
age, the patient who has had multiple abortions will carry through to term in 
subsequent pregnancies. Concerning pyelitis of pregnancy one cannot view a series 
of ureterograms, such as Dr. Hundley has shown, ndthout marvehng that any of 
these patients get by without developing pyelitis, yet we know that most of them 
do. Even in the comparatively few who develop pyelitis, many clear up spontane- 
ously, as do many nonpregnant victims of pyelitis, simply by the routine of ten 
days in bed, proper posture, and forced fluids. Some ascribe these cures to the drugs 
given, but it is probable that rest, posture, and increased fluid intake, all of which 
promote better drainage, arc the deciding factors. It is probable that in most of 
these pregnancy cases the drainage is not as sluggish as the ureterograms showing 
mde dilatation would seem to indicate, because of the muscular hypertrophy existing 
along the entire tract, especially in the lower portion, or in the sheath of Waldcycr. 
Tliis general hypertrophy must accelerate propulsion of the urinary stream in spite 
of various external x)ressures, and I think it reasonable to suppose that the extra 
hypertrophy about the lower ureter may, by virtue of its stronger peristalsis, act as a 
suction pump to vacuum-clean the upper tract. These defense mechanisms seem 
adequate in most instances and most pi-egnant women escape pyelitis. As stated 
before, many of those who develop pycHtis are, with a little help, capable of spon- 
taneous recoverj'. Those who do not recover spontaneously are often referred to 
the urologist. Adequate methods of investigation w-ill show' that practically all of 
those have ureteral stricture. In spite of the pregnancy most of them clear up 
promptly under treatment, by dilatation of the strictures, in addition to the simple 
methods which have failed until this further aid to good drainage is employed. In 
some the infection may persist until after the delivery, but the improved drainage 
results in cessation of fever and other signs of toxemia and enables the patient to 
carry to term. 

Some indications in the patient’s former history that invite investigation for the 
possible existence of stricture are the following: (a) a history of pyelitis in any 
previous pregnancy, (b) a history of a previous pyelitis attack in the current preg- 
nancy, (c) a history of pyelitis at any former period of the patient’s life, (d) a 
histoiy suggesting the presence of stricture before the patient became pregnant, such 
as the combination of headache, backache, ga.strointestinal symptoms, pains in the 
pelvic region, and urinary tract di.sturbanccs, no adequate cause having been found 
for these symptoms. 

The author quotes Car.son’s pioneer work in which he found definite inflammatory 
stricture in 3 of IG autopsies on pregnant women. Carson’s e.xplanation of these 
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strictures was that the pressure effects of pregnancy led to stasis wjth secondary 
infection of the urine, and consequent invasion of tiie ureteral wall resulting in 
local areas of si.ricture. My experience leads me to believe that such individuals 
probably had ureteral stricture before they became pregnant and that the stricture 
was a prominent factor in the subsequent urinarj' infection during pregnancy. 

Pyelitis in the early weehs of pregnancy, especially if difficult to control, should 
arouse tlie suspicion of stricture. In testing for stricture in anj' period of pregnancy 
one must often employ larger preliminary bulbs than are used on the nonpregnant 
individual, because of the softened succulent character of the urinary tract tissues 
so well described by Hundley. Exceptions to this rule exist and at times the stric- 
ture areas are so dense as to mold down our smaller wax bulbs. To neglect the 
diagnosis and treatment of stricture, rvhen it is p7-esent, is subjecting the patient to 
increased danger of future pyelitis attacks, or even more serious reual complications, 
as well as jeopardizing the general health. 


12. Eecent Advances in Hysterography, Drs. Tliomas 0. Menees, 
and J. Dnane Miller, Grand Rapids, Mich. (By invitation.) (For 
original paper, see page 590, October issue.) 

13. Experiences With. Anmiotin in the Treatment of Gonococcal 
Vaginitis in Children. Drs. Richard W. TeLinde, and Janies N. 
Brawner, Jr., Baltimore, Md. (For original article, see page 512, 
October i.ssue.) 

DISCUSSION 

DR. CHARLES A. BEHNEY, rHiUADEuniiA, Pa.— T he possible disadvantages of 
any new method of treatment should be considered. These preparations are uni- 
formly expensive. They have been observed to cause changes in the secondary sex 
organs and Loeb, Engle, Selye, Collip and others have demonstrated carcinogenic 
l)roperties in estrogenic substances when administered to animals experimentally. 
The shorter period of treatment required by this method by the use of estrogenic 
l)reparations, 'especially when the patients are hospitalized, more than compensates 
for the a.dded cost of tlie preparations employed. Since vaginal application ap- 
pears to be the most satisfactory method, there sliould be no difficulty in having the 
suppositories inserted by a trained nurse or some intelligent member of the child’s 
family. If the hormone could be incorporated in an oily paste, dispensed in a col- 
la])siblo tube with a suitable nozzle, the treatments would be simplified. 

When one considers the short duration of administration required and tlie 
small dosage given as compared with these factors in relation to the experimental 
studios with small animals it becomes evident that the danger of carcinogenic 
activity is extremely remote and more theoretical than real. 

The authors have .suggested that recovery might be hastened if this treatment were 
supplemented by other measures. There is some danger that in cases where the 
hormone is injected under the skin there may be a great temptation to neglect to 
perform a careful vaginal e.xamination in all instances. Dr. .Tohn Mitcliell of the 
Pediatric Service of Bryn Mawr Hospit.al, cites a case which illustrates the impor- 
tance of thorough examination for every patient regardless of the treatment em- 
ployed. This child had received large doses of anmiotin hypodermicallv over a 
long period of time without improvement. The child was fmallv anesthetized and 
to his surprise examination revealed a hairpin in the vagina. After remov.al of the 
foreign body, prompt recovery ensued. 
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DE. THOMAS B. CAEKOLL, Pittsbukgh, Pa. — A mniotin is certainly giving re- 
sults that are very gratifj'iiig. The ease with which it can be administered 
is pleasing to the doctor as well as to the patient and is one of the principal recom- 
mendations. To be able to apply a treatment that can be more or less successfully 
carried out by the nurse or the mother decidedly recommends it. I am very much 
pleased and impressed with the results secured, for certainly the early administra- 
tion would naturally have been attended with failure. 

I usually expect very little of those preparations that have to be administered 
by mouth, and often not very much more from those which are administered hypo- 
dermically. The preparation in oil seemed to be attended with better results than 
that with ethylene glycol. Perhaps in the latter preparation there might have been 
some change brought about which was not occasioned by the use of oil and there- 
fore gave the preparation a better chance. However, it is of very little impor- 
tance to consider the various merits of the two preparations when one can get 
better results by the use of the suppository. The suppository is an age-old means 
of applying medicine of various sorts. So often does it fail that we give it little 
cognizance but here it seems to have redeemed itself. 

There is only one new element that enters into the suppository and that is the 
vehicle that is used. I believe the preparation was made w'ith glycerin. It is quite 
interesting to observe that with the glycerin there were no systematic reactions ap- 
parently, and I am disposed to wonder whether or not it was absorbed. If the 
preparation were absorbed in the vaginal canal there should be some reaction and 
it occurs to me that perhaps the amniotin was negligible, that it may possibly be 
that the glycerin alone so far as its superior result is concerned might have been 
responsible for the results attending the use of the suppository, I wonder if that 
would not be an enlightening thing if Dr. TeLinde would treat a series of patients, 
using the glycerin suppository alone in some and the amniotin preparation in 
others. Glycerin does not offer very much hope as far as the treatment of gonorrhea 
is concerned, but it has not been tried in this connection. Glycerin has certain 
properties that may render it helpful to this pathologic process. It may be that 
the advantages of the suppository treatment lie simply in the vehicle and not in 
the manner in which the amniotin is being introduced. 

DE. EOBEET M. LEWIS, New Haven, Conn. — Since presenting to this So- 
ciety the subject of the treatment of gonorrheal vaginitis with follicular hormone, 
two years ago, I have had the opportunity of acting as consultant in the treatment 
of these cases in Dr. Charles Hendee Smith’s wards in Bellevue Hospital, New 
York. Dr. Helen Owen was in direct charge of the work. Although our results 
have not been as dramatically successful as Dr. TeLinde 's, they have on the whole 
been highly satisfactory. 

Of 61 patients treated with ethylene glycol anmiotin, 48 have apparently been 
cured. Tlirec cases were failures and 10 recurred. Like Dr. TeLinde, we found 
that even large doses of amniotin given orally produced no physiologic change 
in the vaginal mucosa. I have seen the desired reaction resulting from the oral 
administration of theelol in a few cases. A few cases of chronic vaginitis, not gon- 
orrheal, have been treated and responded as well as did gonorrlical infections. 
Three hundred rat units of amniotin (ethylene gljTol prci)aration) seemed the 
optimal daily dosage to effect vaginal changes. We did not try amniotin in oil. 

Several cases of my own were treated M’ith vaginal suppositories containing 
theclin, .50 E.H. each, twice daily. Of these, the first three or four did well. Sub- 
sequent cases failing to respond, wc gave up the method believing that our sup- 
positories had deteriorated. Dr, TeLinde ’s method of using gelatin capsules in the 
vagina is obviously an enormous improvement over the use of hypodermics. 
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Dr. Janies B. Miller reports treating 62 cases of gonorrheal vaginitis with 
follicular hormone (theclestrin) in his clinic and practice in Hartford. Of these 
only 8 resulted in failure. 

In our series at Bellevue, 3 cases were of from six to twelve months’ duration 
before receiving amniotin. Two had long-standing gonorrheal infections of from 
one to two years, and two more of two to live 3 '’ears’ duration. These were all 
cured with amniotin. Cases of long standing appear to respond more quietly and 
favorably than do recent, florid infections. 

Including Dr. TeLindc ’s report, we now have records of some 200 cases of 
gonorrheal vaginitis in girls treated with follicular hormone, the great majority 
of them successfully treated. In no case has the treatment caused any harm or 
injurj'. In not a single one has bleeding from the uterus followed w'hen treat- 
ment was stopped. Apparently only brief transient alterations occur like the con- 
ditions always found in the vagina and breasts of the newborn female cliild. The 
manj’ layers of vacuolated cells which make the vaginal mucosa of the parturient 
woman and newborn child histologically alike are artificially produced by admin- 
istration of theelin. These many layers of cells may well be a natural protective 
mechanism against infection. 

One must remember that although standardized, the preparations of estrin put 
out by the different firms vary in their effects. It is necessary to know the 
preparation that one is using and to administer enough to obtain the desired 
change in the vaginal mucosa. Tiiis can be measured best bj' biopsies along with 
microscopic examination of vaginal washings. The amount of estrin required to pro- 
duce vaginal clmnge in one individual may' be insufficient to produce it in another. 
In some of our cases persistent rectal or urethral infections have been troublesome, 
reinfecting the vagina after it was apparently entirely clear of gonococci and 
discharge. 

DE. NOEldAN F. 3\[ILLER, Ann Arbor, Mich.— W e have from 6 to 20 of these 
children under treatment most of the time. 

Tlierc are two inquiries I should like to make: the first concerns the criteria 
for cure. iMany of our patients come from long distances, hundreds of miles, and 
wo cannot discharge these patients until quite certain of cure. Consequently we 
, liavc laid down a rule that each patient shall have three consecutive negative 
.smears at weekly intervals following cessation of treatment. Even so some recur- 
rences develop. 

Tlie second point is the matter of urethral infection. In our experience the 
gonococcus may be eliminated from the vaginal tract by the method discussed, but 
we find the occasional urethral involvement persistent and unresponsive to this type 
of therapy. 

DE. PEEDEEICK J. TAUSSIG, St. Louis, Mo. — ^We apparently have in our 
hands a therapeutic agent that is effective in the treatment of gonococcal vaginitis. 
Is it not important now to give more thought to the prevention of this condition? 
When we consider the frequency of this infection in young girls it seems to me that 
we have neglected this ifiiasc of the subject. Twenty years ago I became convinced 
that one of the most common means of spreading this infection is in the early 
years of kindergarten and grammar school life when children congregate in large 
numbers in scliools where the hwatory facilities are not properly supervised. I 
tiiink tliat the careful supervision of girls at that time is a matter that should 
receive more attention. 

I would like to ask Dr. TcLinde two questions: first, lias he tried this form of 
treatment in vaginitis of nongonococcal origin? Second, has he examined the cervix 
of these girls to see whether any changes occur in the epithelium of the cervix- 
or has he taken any biopsies that would indicate that such changes occur’ 
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DE. PEED L. ADAIE-, Chicago, III. — I would like to call attention to work 
Dr. Davis lias done on the apiiearancc of vaginitis during the period of second 
childhood. The changes in the epithelium were apparently the same following the 
use of amniotin. It usualty takes from three to four weeks to build up the 
epithelium and the process of upbuilding recedes in tiirce to four weeks again, and 
it can be rebuilt by the subsequent administration of amniotin. We use prin- 
cipally the hypodermic injection, usually of 100 rabbit units three or four times 
weekly and sometimes that is combined Avith amniotin suppositories. 

DE. C. PEEDERIC FLUHIMANN, Sax Praxcisco, Calif.— The use of sup- 
positories represents a definite advance. 

It seems doubtful that the modifications induced in the squamous epithelium are 
sufficient to account for the improvement which results, and attention should also 
be directed to certain biological changes. The infantile vagina has a low acidity, 
a high glycogen content, and the bacterial flora is composed mainly of cocci. After 
puberty, the pH advances farther to the acid side, the amount of glycogen diminishes, 
and bacilli make their appearance. It is quite possible that such factors are of im- 
portance in the control of infections. 

In 1932 I presented before this Society the results of an experimental study in 
rabbits, in which it Avas shown that the administration of estrin enhanced the re- 
actions induced in the pelvic organs by trauma. This manifested itself by vascular 
changes and the appearance of large numbers of macrophages. Since these factors 
are of importance in controlling infections, it was suggested that estrogenic sub- 
stances be employed in the treatment of pelvic inflammatory conditions. 

A small series of adult patients witii pelvic inflammatory disease has been 
treated Avith amniotin, each individual receiving from 3,000 to 15,000 rat units 
over periods of from six to fifteen . days. Without going into details, it may be 
stated that this method' of therapy did not seem to offer any great advantage over 
conservative methods of treatment. HoAvever, there Avas one important finding in 
that the administration of amniotin seemed definitely to influence pain. Of 27 
patients in whom pelvic pain Avas a prominent symptom, 10 had complete relief, 
13 partial relief, and 4 Avere uninfluenced, Avithin a short time after the injections 
had been instituted. 

DE. NATHAN SEARS, Syracuse, N. Y. — There is one phase of gonorrheal 
vaginitis in children that 1 Avould like to emphasize, namely the relatively frequent 
occurrence of an accompanying cervicitis. This seems to be the cause of chronicity. 
I Avould like to ask if the amniotin has the same effect upon the cervical epithelium 
as upon the vaginal epithelium. 

A second question: Does he A\-ait any time at all for the acute stage of vaginitis 
to sub.side before placing the suppositories in tlie vagina? 

DE. TeLINDE (closing). — ^Replying to the question as to Avhether the amniotin 
or the other ingredients in the suppositories arc responsible for the cure, I am so 
conA'inced of the ineffectiveness of the chemical therapy, I cannot belioA-e that a little 
glycerin and carbolic acid in the suppositorj- Avould have any effect. Also the 
fact that AA-e get the same effect aa-HIi the hypodermic treatment (although not so 
consistently) proves to me that it is the hormone that is doing the Avork. Tlio 
Aveak point in flic theiajiy were the recurrences Avliich Ave had, but all of the recurrent 
cases cleared up promptly AA-hen retreated AA-ith suppositories. Of course, the ques- 
tion of reinfection always comes up. One child came back Avith a recurrence, strongly 
denying that she had had any sexual contact, but she had an anal chancre. 

Replying to Dr. Zililler's question about infection of tlie uretlira, avo saAV no 
clinical evidence of urethritis, although we did not take urethral smears. I think 
it is po.=.siblc that the drug given in suppository form may haA-e an effect upon the 
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urethra as well as upon the vagina. A castrated woman came to us a few months 
ago with a reddened area about the urethral meatus. The lesion was not a caruncle 
but seemed to be covered with atrophic mucosa. It was the source of a great deal 
of irritation in that region. After trying all sorts of tldngs without relief we 
finally in an experimental way gave her some vaginal suppositories of amniotin. 
The epithelium of the reddened area became thickened and the redness and_ irrita- 
tion disappeared. Of course, that was not a gonococcal condition. 

Answering Dr. Taussig, we have made no biopsies of the cervix. It would be 
reasonable to suppose that the vaginal portion of the cervix covered with stratified 
squamous epithelium undergoes some change as does the vaginal wall. We have 
no histologic data on this, however. 

In regard to Dr. Davis’ work, that is a problem which we ourselves have had in 
mind and the results are entirely in keeping with the laboratory work done by 
Hartman on castrated inonkeys. The atrophic vaginal epithelium of the castrated 
monkey is just as demonstrated in the postmenopausal women. After all, in senile 
vaginitis we have much the same problem as in these children. The thin senile 
vaginal mucosa often has minute ulcerations allowing the vaginal flora to infect 
the subepithelial tissues. Thickening of the epithelium may be all that is necessary 
to allow the vaginitis to get well spontaneously. 

We have had no experience with nonspecific vaginitis in children but it is our 
intention to try amniotin in some of tliesc cases. 

14. Ovary-Stimulating Factors and Antihormones. Dr. C. Frederic 
Fiiihmaun, San Francisco, Calif. (For original article, see page 584, 
October issue.) 

DISCUSSION 

Dll. MORRIS A. GOLDBERGER, New York, N. Y. (by invitation).— Dr. Fluh- 
mann lias demonstrated a species variability of the inhibiting factor ; that is : • rats 
sensitized against human pituitaries would only inhibit ovary-stimulating extracts 
from human blood, and were ineffective to e.vtracts from sheep pituitary. This 
brings up the question whether this phenomenon is really due to antihormones. 

Is it not possible that the inhibitory effect ascribed to an antihormone is due 
to species antibodies? Anterior pituitary extracts prepared thus far are not en- 
tirely free of proteins. The infinitesimal amount of protein necessary to stimulate 
antibody formation is well illustrated by the work of Dr. Sabin, who, in trying to 
produce antibodies from tubercle bacilli grown on carbohydrate media, was unable 
to free them from proteins in the millionth dilution, and had produced antibodies 
against these proteins. 

That there is a species variability in reaction to hormones is well known. Mice 
are more sensitive to the follicle stimulatory fraction than are rats, while rats, 
with more than xloulile the weight of mice, give a greater response to pregnancy 
urine extracts. Monkeys, .when injected with pregnancy urine extracts, show no 
follicular growth in their ovaries. Geist has shown the same is true of Imman 
ovario.« by injection of antuitrin “.S.” These differences in response may be due 
to the ovary which Smith calls the end organ. Fevold, Ilisau and Evans attribute 
this dificroncc in response to the amount of circulating prepituitary hormone in the 
individual, which augments or activates the e.vtraet injected. 

Variations in reactivity of the ovary in the same species to stimulating factors 
found in pregnancy urine have been apparent to us for some time. In Septerabei- 
we reported that in over a thousand Friedman pregnanev tests done in duplicate 
at our laboratory, we found that S.5 per cent of the rabbits were rcfractorv— that 
.s, one rabbit would be positive .showing Wood spots, and the other rabbit negative 
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showing normal ovaries. In doing the test in duplicate, we have been able to reduce 
the errors from 5.5 per cent to 0.5 per cent. In the last 265 Friedman tests, we have 
also observed 6 instances (2% per cent) in which one ovary in the same rabbit 
showed blood spots while the other wms negative. 

The variation in the reactivity of the ovaries in the rabbits observed by us may 
be due to a difference in the responsive capacity of the ovaries rather than 
a difference in the potency of the pregnancy urine or to an antihormone. This 
would explain the reaction of only one ovary in the same rabbit. Aging processes 
of the ovary decrease their capacity to respond. This is well shown in the ovaries 
of women in the menopause. Here there may be large amounts of follicle stimu- 
lating and luteinizing hormones (as recently shown by Frank), yet no follicle 
ripening occurs. 

To sum up; The e\idence so far shows that under certain conditions, refractive- 
ness to a given quantity of hormones may develop, but the explanation as yet is 
bj' no means convincing that this is due to a species antihormone. The possibility 
exists that the prepituitary hormone actually contains protein as part of its molecule 
— in which case this would be understandable. Personally, I prefer to adhere to 
the opinion of those wlio defer the final interpretation until a crystalline pre- 
pituitary hormone has been obtained. 

DB. KABL M. WILSON, Eochestku, N. Y. — Isolation of the ovarian and other 
hormones has led us to hope for a great deal from the therapeutic standpoint — 
probably we have been hoping for too much. The demonstration of the fact that 
the body can develop more or loss specific antihormones adds another pliase to an 
already difficult and complex problem. Dr. Fluhmann offers the suggestion that 
there might be some therapeutic value in the antihormone. Wliere an individual's 
symptoms are the result of an overproduction of a certain hormone, theoretically at 
least, if the development of a specific antihormone could be stimulated in the body, 
the symptoms should be overcome. Again theoretically, the converse might well 
be true. That is to say, if we can definitely demonstrate that a patient's symp- 
toms are due to the lack of a certain hormone, and she is given that hormone in 
a therapeutic manner, this may- be followed by relief of the symptoms. However, if 
given in sufficient quantity and over a sufficient length of time, administration of 
this hormone might well result in the development of an antihormone, thereby 
nullifying the results of previous treatment. 

For the present at least, this, of course, can only be considered on theoretic 
grounds, and it is impossible to make specific statements from the standpoint of 
therapy-. Along this line, I have in mind a patient whom I have observed for the 
past one and a half years who has been suffering from excessive uterine bleeding 
which we believed due to an underproduction of progestin. During the past year 
she has been recei\'ing hypodermic injections of progestin with extraordinarily 
satisfactory results until a couple of months ago, but since that time it has failed 
to stop the bleeding. I do not know what that means — whether the administration 
of progestin stimulated the overproduction of an already too abundant amount of 
estrin, or whether she developed an antihormonc which nullified the effect of the 
progestin therapy. All this offers an interesting problem to speculate on, and it 
may- have very distinct possibilities. 

15. Some Newer Aspects of Keproductive Physiology. Dr. Emil 
Novak, Baltimore. I^Id. (For original article, see page 495, October 
issne.) 

DISCUSSION 

DR. ROBERT T. FRANK, Ninv York Cm*. — The first time tliat I brought uj) 
the .subject of endocrinology in thi.s Society wa.s twenty--fonr yenr.s ago. Times 
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have changed since then. At that time we knew only of the corpus liiteum as the 
active sex factor. Today we have to consider the pituitary, the follicle elements, 
the corpus luteum, and now from the work that Dr. Novak refers to, possibly a 
sex center. Formerly liis views and mine differed much more than they do non. 
In crude analysis he is a romantic in medicine, I am a realist. His function is 
that of an observer in an airplane up in the air over the battlefield to see what is 
going on below, to get an outline of the general action; mine has been in the 
trenches. I have not been alone. I have been helped by an enthusiastic group of 
collaborators. However, my outlook and his have naturally been at variance. 

I will refer to only a few of the achievements that Dr. Novak has emphasized. 
As far as anovulatory or pseudomenstruation is concerned, I think that phenomena 
can bo accepted but with some reservation. Schroeder and Geist first pointed out 
this form of abnormal bleeding. Others (Hartman) have shown that a menstrual 
cycle can occur, without a corpus luteum forming. The deductions, however, made 
from such a technic as suction curettage — tliink the term suction biopsy would 
be preferable — must be accepted with great reserve unless the result is positive. 
If you find a secreting area of endometrium you may say that the evidence favors 
ovulation. If, on the other hand, you get a negative result, I would even distrust 
a thorough and complete curettage, if negative, unless such sections had been 
very thorouglily examined. Therefore, one must be warned against drawing con- 
clusions from a single section of the uterus because if you remove the uterus 
you may find quite different cyclical changes in different parts of the endometrium. 

That removal of the corpus luteum produces bleeding was brought out in 1905 
(Fraenkel) but that it should be made a determining factor in bleeding is not 
warranted because, as was agreed after a long controversy, the human corpus luteum 
also secretes large quantities of estrin, so we need further clarification before this 
point is settled. 

As Dr. Novak emphasized that he wanted to bring out the newest advances in 
endocrinology, I believe it a good opportunity to mention a few of our o-wn. lab- 
oratory discoveries which are in press, and give you some information in advance. 
By improvement of technic Dr. Salmon and I have obtained the concentration of 
the prepituitary factors in the blood and in the urine quantitatively much richer 
than before, with astonishing results. The surprising tiling is that heretofore we 
have considered the pregnancy reactions, namely the Asclihcim-Zondek test, as strictly 
associated with pregnancy. Our findings disprove this. 

Dr. Goldberg and I have also recently improved our female sex reaction in the 
blood and urine to such an extent that we can obtain a positive reaction with 40 cm. 
of blood, even immediately after the menses. Though our quantitative results are 
greater, we are glad, to report that so far as tho graph of the cycle is concerned 
there has been no change. Geschickter and Lewis, as Dr. Novak told you, describe 
large quantities of sex hormone in adenomas of the breast and in fibroids. Con- 
sequently it became necessary to look for controls and we have selected the psoas 
muscle which is readily obtained at autopsy and we found that the amount in the 
psoas muscle is as great or greater than the amounts that they found in tumor 
tissue. Tliis leads to two deductions: first, that the mere presence of estrogenic 
substances is not an indicator of action ; and second, that very possibly this elusive 
estrogenic factor which disappears out of the blood may be stored as glucose is 
stored, perhaps in the muscles, possibly in other tissues. 

Tlie first suggestion offered by Dr. Novak is that of the relation between the 
sterol substances, as possessing carcinogenic qualities, and the hormones. May they 
or their derivatives not bo that thing which makes it necessary for the embryonic 
epithelial cell to split prematurely and then invade? Tho similarity, then, chem- 
ically, between these substances and the hormones naturally suggests the theorv 
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that the hormones may he factors in tumor growth. T?or a number of years I have 
thought of the irritative factor in the production of cancer as much more probably 
a chemical than a mechanical one. 

The relation between the hormones, especially' those of the gonads, is another 
suggestive thought in connection with this work. Also the relation between the 
sex glands and the neurovegetative sy'stem which was brought out some years 
ago by Maranon. 

■Qf most interest to me is Dr. Novak’s discussion of anovulatory menstruation. 
It has been my' good fortune to provide the material for a histologic study of 
the uterine mucosa, both in menstruation and otherwise, and to follow the work 
done by* Bartelmez at the Unh’crsity of Chicago. I have also seen the develop- 
ment of this work which has been finally’ published, at least in part, and we came 
to the conclusion some y’cars ago from the histologic examination of the mucosa 
alone, that there could be menstruation without ovulation. It may' not have been 
presented in such a way as to convince everyone, but at least we felt sure ourselves 
that a woman may go on menstruating even if the follicle did not rupture and 
there was no corpus luteum. Tliis may' be due, in part at least, to an absence of the 
ferment in the liquor folliculi, claimed by' Friinkel some y'ears ago as an aid in 
breaking down the overlying structure. Hence, if the follicle were deficient, for 
some reason or other, in this ferment, this might help to exjdain why the follicle 
does not rupture and a corpus luteum result. 

I feel, however, that the examination of the corpus mucosa by Dr. Novak’s 
aspiration biopsy would be effective in a certain number of cases only where 
the changes were definite. Our experience is that these changes vary, especially 
in association with a cystic follicle as is apt to be the case, and that tliese changes 
show a gradation which is not always definite enough. It is a question whether 
in every case it would be possible by this biopsy to determine if the menstruation 
is anoTOlatory or not. Further, anovulatory menstruation is undoubtedly a factor 
in certain cases of sterility. There is not time to go into this at length but it 
occurs to me that perhaps a sterility of this type might be an explanation of wliat 
we have called ‘‘biologic incompatibility.” 

DE. NOVAK (closing). — I believe that Dr. Frank is under a misapprehension 
as to the amount of tissue obtainable by our method of aspiration-curettage. We 
can easily remove as much as we like, even practically all the uterine mucosa, and 
this can be done almost always without anesthesia and with no great pain. In 
asking for serial sections, he is demanding an unreasonable criterion, and, I believe, 
an unnecessary one. Dy our ordinary laboratory technic the curettings arc bunched 
and a number of sections taken at different levels. There is never any difficulty 
in recognizing secretory changes, even histologically, in the immediately premenstrual 
endometrium of the ovulating woman, so that differential staining is only con- 
finnatory. Absence of secretory changes by similar criteria is, to my mind, to be 
interpreted as indicative of an absence of jirogestin and therefore of ovulation. I 
do not believe that the cutting of serial sections would alter our conclusions in any 
way. 

Dr. Frank attacks the findings of Geschickter and Lewis at a vulnerable but not 
a very [lertinent [loint. I fully agree that the mere finding of large amounts of 
estrogenic hormone in various tissues has very little significance. For that matter, 
these authors report finding large amounts of jirolan in a largo lipoma, thougli no 
one would a.«cribe any causative influence to this hormone substance as related to 
liponm. But the actual production of neoplastic conditions by giving large jimounts 
of e.strogenic substance, as rej»orted by the investigators quoted in my paper, is 
another story, and the one rel.-ited to the pre.sent di.scn.“sion. 
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I agree also Avitli Dr. Frank’s emphasis upon the quantitative factor in hormone 
relationships. I have repeatedly stressed this in the discussion of anovulatory men- 
struation. I do not believe, as Kurzrock seems to do, that prolan A is the ovulating 
factor, nor that prolan B is the one especially concerned, as some of the British 
investigators suggest. The evidence points to the fact that a rather delicate quantita- 
tive balance between tJie two principles is necessary for the occurrence of ovulation. 

In my paper I have shown that an inci-easing number of gjmecologists are en- 
countering anovulatory menstruation in the study of sterile women, some much more 
frequently than we do. Some, indeed, report an incidence so high as to cast doubt 
upon the accuracy of histological study. 


16. Analysis of End-Results of Labor in Primiparas After Spon- 
taneous Versus Prophylactic Methods of Delivery. Drs. Albert H. 
Aldridge and Paul Watson, New York City. (For original article, 
see page 554, October issue.) 


DISCUSSION 


DE. CLIFFOED B. LULL, Pnin\DEi.PiiiA, Pa. (by invitation) .—Dr. Aldridge 
stresses morbidity. I believe that this is important because from the many articles 
that I liave read in lay magazines, it seems that the public know more about maternal 
mortality than we do. Therefore a discussion of morbidity leather than mortality 
scorns to be in order. Since 1922 we liave gradually increased the number of opera- 
tive deliveries. I do not mean interference in obstetric cases, particularly in cases 
of abnornmlitics of the mechanism of labor, but rather an increase in the number 
of so-called prophylactic operations. We have just hud the cxjjerience of observing 
a series of 1,C00 patients who wore given nembutal and scopolamine in fairly early 
first stage labor, and we have been iiarticularly imi)ressed with the decrease in the 
number of operative deliveries, such as version and midforceps, but have also of 
necessity increased the number of prophylactic forceps. It is almost always neces- 
sary to deliver these cases under light nitrous oxide anesthesia in order to keep them 
quiet on the table. We arc fairly certain that the use of analgesia when used more 
extensively, will decrease the number of difficult operative deliveries. Our practice 
is about the same as Dr. Aldridge has outlined for you. 

As to perineotomy, I am in accord with the xwnctice of doing a central incision. 
Occasionally this will tear into the rectum, but as it is so seldom, I do not believe 
that it should deter one from using the midline. We do the irerincotomy fairly 
early and remove the forceps from the head as soon as it can be controlled in the 
vulvar outlet. 


Our handling of breech cases diiters in that we extract a rather liigh proportion 
when the cervix is comxdetely dilated rather than to allow them to go on .spon- 
tjineously. We do this under general anesthesia. We are particularly careful not 
to give the patient partial anesthesia when jjart of tlie child is delivered as we feel 
a partially anesthetized x)atient being delivered of a breech presentation verv fre- 
quently gives rise to difliculty in the extraction of the head. 

Our incidence of version has decreased very considerably during the past few 
years, jjarticularly since we are using more analgesia. 

We have not accepted the low cervical section as .a routine procedure. Wlien the 
operation is done at the time of election, we do the low classictilj if the patient 
has been in labor, has been examined, or has ruptured membrane.s’ we do the ]o\v 
operation. 3 believe, however, that in the last few years we have unquestionably 
given more cases a test of labor than wc did previously. Our statistics are about 
the same as Dr. Aldridge’s. 
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In discussing the question as to u’liat undergraduate students should be taught, 
I, too, like to feel and believe that we should teach the students to do what we do, 
but it does not seem to me that the time has arrived as yet when the general use 
of prophylactic forceps should be taught to students who are going to practice 
obstetrics in poorly equipped hospitals or homes. In other words, the use of obstetric 
forceps as a routine procedure should be done in well-equipped hospitals and by men 
who have had special training. If we could teach the students to recognize ab- 
normalities and complications, and teach them that the complicated case should be 
handled by the man particularly trained in this work, we would do a great deal 
to reduce obstetric mortality and morbidity. 

DE. WILLIAM C. DAETFOETH, EvANsax)N, III. — A study of neonatal mortality 
recently made covering the work of the past five years cared for in the obstetric 
division of our service has indicated quite clearly, so far as our service is concerned, 
that the rather liberal use of outlet forceps by a staff of trained men does not in- 
crease fetal mortality or morbidity. A comparison of the eases delivered by outlet 
forceps shows that the result, so far as the infants are concerned, is somewhat 
better in the outlet forceps group than in those which were spontaneously delivered. 
It must be understood that this statement is sharply limited to outlet forceps cases. 
A moderate number of midforceps eases showed a sharp rise in infant mortality. 
It must always be under-stood that the liberal use of forceps deliveiy presupposes 
two things: first, that the liberality extends almost entirely to low or outlet opera- 
tions; and second, that the operations be done skillfully. As the essayist has in- 
dicated, it is a i)roccdure for the skillful obstetrician in a well-equipped hospital. 
An outlet extraction done with full knowledge of the mechanism of labor, the last 
portion of which the extraction is designed to replace, and with adequate under- 
standing also of the technic of the forceps operation, is a highly innocuous procedure. 
This is not true of roughly or unskillfully done operations. It has seemed to us 
that the total sum of trauma to wliich the head is subjected is greater when the 
head is allowed to be compressed by a strong contraction against a rigid perineum 
than it is when a timely episiotomy is done and the head gently disengaged from 
the birth canal by outlet forceps. It also enables the obstetrician to perform incision 
of the perineum, if this is needed, deliver the baby, express the placenta and suture 
the perineum under one anesthetic, thus decreasing considerably the discomfort of 
the mother. 

In the use of perineal incision, also, I find myself in agreement with Dr. Aldridge. 
Particularly in primiijaras a timely episiotomy, clone before the levator muscles have 
been separated by the advancing head, and followed by a careful repair, is far 
more effective in preserving a good perineum than an attempt to deliver without 
incision. In the latter event the musculofascial structures of the pelvic floor arc 
likely to show a lesser degree of integrity eight weeks after lalmr. I am quite in 
accord with the essayist's statement that abnormal pelve.s, faulty presentation and 
disproportion are far more active causes of neonatal trauma than properly done 
outlet forceps deliveries. The same is true as to maternal injury. 

Our experience has quite clearly indicated that neonatal deaths during or after 
operative deliveries accomplished by the e.xhibition of greater force than is needed 
in the simple outlet forceps delivery in the majorit3’ of cases is caused Iw intra- 
cranial injurs'. Our clTorls, liierefore, have hemi directed toward decreasing as 
much as possible those more traumatic deliveries. To this end patients and analgesic 
agents contribute materially. The neonatal mortality in cases delivered by various 
procedures i.s indicated in the following table: 
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Evanston Hospital 4,924 Cases 



TOTAL 

DELIVERIES 

Fi-yrAL 

MOKTALITY 

FETj\L 

% SrORTALlTY 

Spontaneous 

2,456 

17 

0.69 

Low forceps 

1,826 

8 

0.4a 

IMidforceps 

161 

S 

4.96 

High forceps (2 cases only) 

2 

1 

50.00 

Breech ext. 

158 

7 

4.43 

Version and ext. 

102 

10 

9.80 

Low cervical section 

219 

12 

5.48 

Total 

4,924 


1.27 


DR. NORRIS W. VAUX, Philadelphia, Pa. — Coming from a Philadelphia Clinic 
which has always been considered radical in its care of tliese cases, this very interest- 
ing paper of Dr. Aldridge’s stiikes a pleasing note. At our clinic we are very 
prone to have a great many emergency cases. The mortality in these cases without 
(ideqiuite prenatal care is very striking when compared with those who have attended 
our prenatal clinic, where we do not consider prenatal care adequate unless a patient 
has made at least three visits. In our series in over four and a half years, there was 
a large proportion of cases which, apparently due to the economic distress, had very 
inadequate prenatal care, and in this group the fetal mortality was verj’’ high. 

The fetal mortality in our clinic, based on a five-year period, showed 58 deaths in 
1S2 cases of breech delivery, an incidence of 1 fetal death in evciy 3 breech de- 
liveries. In 1,972 cases delivered spontaneously, there were 189 fetal deaths, or 1 in 
10.5; excluding a number of tiny prematures which dropped into the vaginal canal 
in this group of cases delivered spontaneously, brings the incidence to 1 in 30.7 as 
compared to the fetal mortality incidence in those cases delivered by forceps applica- 
tion, which was 1 in 41.6. There were 31 deaths following cesarean section, a fetal 
mortality incidence of 1 in 10; in this group there were a large number of emergency 
cases as well as toxic cases. 

DR. EDWARD A. SGHUiSlANN, PuiLADELruiA, Pa. — The papers plus the discus- 
sion have shown conclusively that mortality and morbidity ma}' be reduced by the 
proper use of prophylactic forceps, limited to the skilled obstetrician in a well- 
appointed hospital. 

MR. ATLCTOR BONNEY, London, England. — The paper is particularly interest- 
ing to me because there has been a very strong feeling against obstetric interference 
in our country and many wcll-lmown obstetricians inveigh against it. The reason 
is that the vast majority of women in our country are confined in their homes and 
are attended by the ordinary practitioner. 

The paper bears out what I have always thought, that if the full gamut of 
surgery were applied to obstetrics much of the danger to the child and mother could 
be abolished. Unfortunately in England much of this work is not done under expert 
conditions. It would be diffievdt to get this practice applied in our country at large. 
Wc shall have to teach our students that, given expert conditions, it can be done 
advantageously but we must impress upon them that such practice is only justified 
where good conditions and expert knowledge prevail. 

DR. J. C. LITZEXBERG, :Minneapous, IMinn.— This paper has done a desirable 
thing and that is to crystallize our ideas about the proper deliver}- of women, and 
about what is conservative and what is radical. It is not radical to do a cesarean 
swtion on a contracted pelvis through which the baby cannot go. It is not r.ndical 
to do a high forceps when it is indicated. We have been doing this for ten* years 
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in the University Hospitiil. It is not nulical to do a niidforce])s operation when it 
is indicated. The low forceps is not to be classed with forceps operations in gen- 
eral as a radical procedure. I liavc been among those who have fundamentally 
condemned and still condemn the promiscuous cmjdoyment of cesarean section, or 
ill-advised forceps operation, or version, but I have been compelled during this time 
to find out by experience that the outlet forceps application is a conservative pro- 
cedure, a life-saving one for the baby in many cases. 

AYe have already heard in this discussion from New York, Philadelphia, and 
Chicago and you are now hearing from klinneaiiolis that we have been thinking 
along similar lines and developing our ideas regarding the outlet forceps operation 
and the episiotomy. I agrge with the method of doing an episiotomy, usually cen- 
tral, sometimes midlateral, and, in versions, laterally. 

The mortality and morbidity in high forceps operations even in skilled hands are 
still high. The mortality and morbidity in mid forceps is about half as high, but 
in skilled hands the mortality and morbidity are as low with the outlet forceps 
operation as in spontaneous dcliveiy. When I use the term “outlet forceps” I 
mean application of the forceps really at the outlet, with the pelvic floor distending, 
and not their application when the head is only to the pelvic floor. AVe must make 
a distinction between “low forceps” when the head is on the pelvic floor and “out- 
let forceps” when the floor is distended and the head visible. The latter is a con- 
servative procedure, the former is attended with almost the same dangers as “mid- 
forceps. ’ ’ 

DR. JOSEPH B. DeLEE, Chicago, III. — -About fifteen years ago I brought be- 
fore this Society a paper on the prophylactic forceps operation. I was not the 
father of prophylactic obstetrics in the second stage but I do claim, perhaps im- 
mode.stly, that I was the accoucheur who delivered the idea. Prophylaxis in this 
field of obstetrics preceded me by many years. My teaclier. Prof. Jaggard, taught 
episiotomy, which was heretical obstetric practice in 1S89. Tlie prophylactic forceps 
operation was proposed not on statistical grounds, but as the direct re.sult of my 
own personal observation of thousands of cases and a study of the pelvic floor 
after delivery, in both living and dead women. I took the opportunity to make 
anatomical dissections of .several women who died of hemorrhage or rupture of the 
uterus, immediately after death and I came to the conclusion that a spontaneous 
delivery usually causes more damage to the pelvic floor than an episiotomy and 
forcejis. Borne women will not tear. They will deliver nine- or ten-pound babies 
and the pelvic floor and bladder will be in good condition. If examined several 
years afterward you can hardly tell that they have had a Iniby, but those women are 
rare. There arc a large number of women who will tear no matter how deep the 
episiotomy is made; it seems that the tissues have no resilience or elasticity whatever. 
Now, under my more or less empirical projdiylactic- forceps operation Dr. Aldridge 
lias put a statistical ba.sis. 

It has been .said that yirojihylactic operative measures should not be taught to 
young men to be jiractieed in the home. I have had jin enormous experience witli 
women delivered at home, covering at least 00,000 cases. Among the last 10,000 
patients delivered in their homes by the riiicago Maternity Center, 12 women have 
died and only 2 might be clmrgj-able to the service. This includes all patients sent 
to the hospitals and wonieji who have had even one visit or only a teleiihone call to 
the CAmter. In the last tl.JOO deliveries not one woman has died. Tlie morbidity of 
these women has also been low in comparison with those delivered in hospitals, and 
a large number of jirophylactic deliveries were done in these homes. 

DU. ARTHUR H. BILL. Clevelanji, O. — I have used projihylactic for<;ej>s roii- 
finelv. for more than twenty years. In rei'cnt years in the University Hospitals in 
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GlcveliinO there arc delivered each year about 3,000 ■women by operative means. Tlie 
reason -we do this is because we are thoroughly convineed that we do not increase 
the mortality or morbidity in this way. 

Some years ago Dr. Eeycraft gathered together an extensive series of cases from 
my service delivered spontaneously and a similar number delivered bj' prophylactic 
means. The morbidity was no greater in eases where operative interference was 
resorted to. I believe that with proper prophylactic methods maternal mortality and 
morbidity are not increased. I think the fetal mortality is perhaps decreased. 

Enough stress has not been laid upon the proper prophylactic methods. Very 
little has been said about when to interfere and about the cervix. Now all of these 
prophylactic methods should be in second stage deliveries. The minute the doctor 
starts to interfere before the cervix is completely dilated he is heading for trouble. 
The secret of our success has been largelj' due to the fact that we are very insistent 
upon allowing the first stage of labor to take its full course, except in emergencies 
when we do not hesitate to interfere eitlier the low propliylactic forceps or by 
the correction of abnormal positions. 

A short time ago I reported before this Society a series of 500 occipitoposterior 
cases which I had personally delivered by operative means, and another series of 500 
posterior cases delivered by operative means by the resident staff. Since then I can 
quote a series of 200 consecutive posterior cases which I have personally delivered. 
All of these cases were carried through labor, painlessly from start to finish, de- 
livered with complete anesthesia by operative means, either by forceps rotation or 
by podalic version and with no mortality. Of the 200 cases there are 199 babies 
living today. The one which died was a case in which there were anatomical defects 
which were absolutely inconsistent •with life. I simply quote these figures to show 
that prophylactic means can be carried out if done properly and at the right time. 
T. again want to emphasize the reason why there is not success in a large per cent 
of these cases. It is because interference is done too early and resorted to when 
the cervix is not obliterated. 

DR. THOMAS B. CARROLL, PrrTSBunr.ii, Pa.— P ittsburgh has arranged to com- 
pensate in a modest way the physicians and hospitals taking care of maternity pa- 
tients who are on relief. There have been thus far some G,000 patients delivered. 
The requirements for the care of these patients consists of a certain amount of 
prenatal care; they must receive eight prenatal visits whore there is sufficient time; 
the urine must be examined, certain attention given during delivery, and a certain 
number of visits made following the deliverj-. About GO per cent of these cases 
have been delivered in their homes, 40 per cent in the various hospitals. Up to the 
present time there have been 6 maternal deaths. In spite of practice by inadequately 
trained doctors, the mortality has been reduced to something like 1 in 1,000 de- 
liveries. Out of those G deaths one was caused by self-induced abortion resulting 
in septicemia; another by her husband who came home late at night and kicked 
tier into unconsciousness. This patient was taken to a ho.spital with separated 
placenta; cesarean section was done and .slio died. Tliese deaths should not be 
attributed to the ob.stetric practice but to the lack of obstetric care. 

17. Protein Stabilization in Preeclampsia and Eclampsia. Drs 
Boyd Harden, W. S. ^HcEIlroy, and R. R. Huggins, Pittsburgb, Pa! 
(For original article, see page 524. October issue.) 
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DISCUSSION 

DR. H. J. STANDEE, New York, N. Y. — The present authors, in tliis thorough 
study, have corroborated the findings of Mendenhall and Smith regarding the use 
of heparmone in the treatment of eclampsia. 

As to the second part of their paper, dealing with high protein diet, I am in- 
clined to agree with their deductions. Strauss in a recent paper has attempted to 
show that a restricted dietary intake of protein in pregnancy may be actually 
harmful. * 

One of the main manifestations of eclampsia is water retention, according to the 
very old edema theory of Traubc and Rosenstein. This may be due, in some measure, 
to the lowered osmotic pressure of the plasma proteins. There is general agreement 
today that the albumin fraction is lowered and the albumin-globulin ratio de- 
creased. Strauss has also shown an increased venous pressure accompanying the 
lowered oncotic pressure. 

High protein diet, therefore, may be of actual help in the treatment of this 
disease, on the basis that the osmotic pressure within the blood stream may be 
raised by restoring, in part at least, the concentrations of the various scrum protein 
fractions. Could this be accomplished by the high protein diet, then there must of 
course follow loss of water, held in the tissues, in order that equilibrium may be 
maintained and such processes as osmosis and diffusion continue in the desired 
directions. Even in nephritis our dietary treatment is today toward high protein 
rather than low protein diet. I have never advocated the use of low protein diet 
in eclampsia and preeclampsia, but I have done so for nephritis. I am free to 
admit I may change my views. 

DR. "WHiLTA^I J. DIECKMANN, Chicago, III. — Dr. Huggins and his coworkers 
have stated that there is a significant decrease in the serum protein in the toxemias 
of pregnancy. They ascribe this decrease to an insufficient protein intake and/or 
excessive loss of protein in the urine. There is no doubt that if the serum proteins 
become markedly decreased edema may occur, but it may also subside ^vithout any 
increase in the serum protein concentration. The serum protein concentration in 
flic toxemias rarely reaches the edema level. The most striking phenomena is that 
simultaneously' with or shortly after delivery, or the death of the fetus, the patient 
shows clinical improvement wth the serum proteins decreasing to a concentration 
less than that found at the height of the disease. If the decrease in serum protein 
is the cause of the edema and of the associated sy'mptoms and signs, a blood trans- 
fusion or a transfusion of plasma protein should cure the condition. We have 
transfused toxemic patients without noting any improvement. 

Another method of raising the serum protein concentration, or rather the colloid 
osmotic pressure, is by the injection of gum acacia solution. Hartmann lias been 
able to keep children free of edema for as long as two years with reiieated injec- 
tions of acacia. Some of the children have eventually been able to produce their 
own serum protein and have recovered, while the others have ultimately died. tVe 
injected acacia solution into several eclamptic patients with phenomenal results, but 
we did not ascribe the clinical improvement to the increase in osmotic pressure but 
rather to the blood dilution. 

It should be noted that most of the jiatients developing eclampsia have not been 
on a starvation diet. Furthermore, prenatal care, an essential part of which is 
proper elimination and jiroper diet, in the jiast two decades has lowered markedly 
the incidence of eclampsia. The decica.«e in the number of cases of eclampsia that 
occurred in the Central Powers during the War has been ascribed to the decrease 
in protein intake. During the period of the depression our dispensary' patients are 
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all on a low protein intake Irecause of tlic financial conaition, and yet tke number 
of cases of eclampsia lias certainly not increased. 

The cssapsts have stated that in eclampsia large amounts of albumin are lost in 
the urine. During the acute phase of the disease the concentration of albumin in 
the urine may reach 4 per cent or 40 gm. per liter; but during this period the 
volume of urine is usually only a few hundred cubic centimeters. In others words, 
the total excretion of albumin jier twenty-four hours is well under 10 gm. per day, 
and as a rule it requires a loss of at least this much to decrease the serum protein 
concentration. 

Dr. Huggins and coworkers have accumulated a mass of valuable data and should 
be commended for directing attention to the importance of nitrogen metabolism 
especially where there is a prolonged albuminuria. However, in view of these various 
observations, it does not seem reason.able to ascribe their reported results to the 
increased protein intake. 

DR. HARDEN (Closing). — ^IVe will answer Dr. Dieckmann’s question indirectly 
by stating that the effect of feeding maintenance amounts of protein does not 
noccssarilj' result in elevation of the total protein of the plasma. Further, we have 
not observed high negative nitrogen balances in asymptomatic albuminuria. 

Tlio formed elements of the blood in each of these cases rested in levels approxi- 
mating normal for uncomplicated pregnancy. Blood chemistries reveal no striking 
abnormalities. 

In the case of prceclampsia the total twenty-four-hour nitrogen output was 6.07 
gm. Tlie nonprotein nitrogen (which means that portion of the total nitrogen 
which is not precipitated by the ordinary protein prccipitants) was 3.89 gm. Trans- 
lated into protein equivalents the total nitrogen represents 37.9 gm. of protein, of 
which 24.3 gm. is nonprotein nitrogen. This individual required 61 gm. of protein to 
satisfy maintenance demands. Slie, therefore, metabolized less than half her normal 
Toquiremont of protein. On admission, 64 per cent of nitrogen was in the form of 
nonprotcin nitrogen, while the urea fraction of nonprotein nitrogen was 29 per cent. 
Protein loss was 13.6 gm. Under eleven days of the regime of protein stabilization 
the nonprotein nitrogen fraction of total nitrogen was elevated to 89 per cent, while 
the urea fraction of nonprotcin nitrogen reached 58 per cent. Her protein loss fell 
to 4.12 gm. in twenty-four hours. 

It is of interest to note tliat tins patient had a digital abscess and in following 
her protein loss from day to day, we were unable to secure a substantial reduction 
in this loss until the abscess had been drained by wide incision. 

In the case of eclampsia the total twenty-four-hour nitrogen on admission was 
10.49 gm., or 65.25 gm. of protein. The nonprotein nitrogen fraction was 6.25 gm. 
of nitrogen, or 39.06 gm. of protein. Her protein loss was 26 gm. The urea frac- 
tion of nonprotcin nitrogen was 42 per cent. After' twenty-two days under protein 
stabilization the nonprotcin nitrogen fraction of total nitrogen was 90 per cent 
while the urea fraction was elevated 83 per cent. Protein loss at this time was 
2.6 gm. 

These results arc offered with the hope that others may find them useful, and in 
using tlic regime contribute to a further knowledge of the fundamentals of protein 
metabolism in normal and complicated gestation. 


18. Theca Cell Tumors. Dr. Samuel H. Geist, New York, N. Y 
(For original article, see page 480, October issue.) 
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DISCUSSION 

DR. CAREY CULBERTSON, Chicago, III. — ^Last year I showed before this 
Society certain microphotographs and microscopic slides of ovarian tumors that were 
hormone producing. Among these were granulosa cell and theca cell tumors. In 
liis presentation at this time Dr. Novak grouped together the granulosa cell and 
theca cell growths, on the basis that the two were of common origin. He thought 
it best from the clinical point of view, also for teaching purposes, to regard them 
as of one group. At that time I pointed out that while this made for simplification 
clinically, the pathologist probably would not accept a common grouping of the 
two tumors. "We now have Dr. Geist’s admirable presentation of fine specimens of 
theca cell tumors. 

In my limited experience with these structures I have seen chiefly the granulosa 
cell growths but have had the privilege of studying three theca cell ones. Two of 
these were those already reported b}- Melnick and Kantor. Kantor’s specimen had 
with it the uterus which showed a marked endometrial hyperplasia. The other 
tumor, Barrett’s, also from the Cook County Hospital, was not accompanied by the 
uterus, but in both cases the patients, who were past CO years of age, had had 
metrorrhagias. 

The third specimen I have studied was from the Presbyterian Hospital, a case 
of Dr. Edward Allen’s. The patient was fifty-one years of age and had bled in 
excess during 1922 and 1923 when she was treated by radiotherapy for what was 
thought to be uterine fibroids. She had not bled since and the tumor proved to 
be a theca-celled one. 

I have recently seen in the surgical laboratory at the County Hosiiital a hard 
ovarian tumor which proved to be an ordinaiy adenocarcinoma. The patient from 
whom this tumor was taken had given a positive reaction to the Friedman test prior 
to operation, for which reason it had been regarded as probable that the tumor was 
one of these hormone producing ones. This brings up the interesting point of pre- 
operative hormone tests in our abdoniinopclvic tumors as one method of studying 
their characteristics. 

I have a cut section of an endometrium which shows active menstrual reaction, 
obtained from a patient sixty-five years of age who had had her menopause fifteen 
years earlier. Slie had shown irregular bleeding, not quite as regular as three normal 
menstrual periods, but enough like to make her think that she was menstruating, 
as indeed this section shows she was. This patient was suffering from definite 
advanced carcinoma of the stomach, with bilateral tumors of the pelvis, the hard 
ovarian growth known as the Krukenberg tumor. 

This brings up again the que.stion as to whether such growths may not on occasion 
contain theca or granulosa cells. There is no ovarian tumor more mixed in its 
characteristics, in its cellular formation, and it is suggested that that portion of 
the tumor which is ordinarily regarded as sarcomatous may really be the granulosa 
or thcca-collcd type. 

This further suggc.sts, then, the hormonic .study of all tumors of tlie pelvis in 
women. It would be well worth while to stinly these tumors from that point of 
view by preoperative physiologic examination, employing the Ascldieim-Zondek or 
the Friedman te.st, as well as by the more recent “fi.sh test” (bitterling) which 
seems to be a te.st of hormones rather than of ])rcgnancy. 

DR. EMIL NOVAK, Balti.moue, Md. — T he ideal idan for a discussion of such 
a subject as this would be for the group interested in gyne(;ologic, pathology to sit 
at microscopes and go over the sj)Ocimens togetlier. It is difficult to draw con- 
clusions from a few slides thrown on the screen, espccialh- when dealing with tumors 
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in which the examination of many slides from various parts is often essential for 
intelligent diagnosis. 

So far as the pictures of the gross specimens are concerned, all of these tumors 
would seem to conform to the type of granulosa cell growth, with the possible ex- 
ception of the third case, in which the tumor looks almost lilce a fibroma. It is not 
rare for granulosa cell tumors to be quite or almost solid, and to present the yel- 
lowish areas which Dr. Geist has stressed, although many, of course, present small 
or even very large cysts. 

There is no tumor of the ovary which can assume a more varying microscopic 
picture than the granulosa cell cancer, as we have found in the study of more than 
40 cases, and yet the diagnosis is in most cases relatively easy if one is familiar 
with these variations. 

The chief motif of Dr. Geist 's pai^er is the emphasis which he places upon the 
distinction between theca cell tmnors and granulosa cell tumors, a distinction which 
docs not seem to me ,iustified. A study of undoubted granulosa cell tumors will 
often show areas exactly similar to those which have been shown on the screen as 
characterizing thcca-cell growths. In one and the same tumor different areas may 
show a finely folliculoid pattern, a cylindromatous pattern,, or a picture indistin- 
guishable from sarcoma. Both granulosal and thecal cells arise from the same em- 
bryonic mesenchymal elements of the ovary, the corresponding tumors developing 
moat often as frankly granulosal tumors, occasionally as theca cells tumors, often as 
intergrades or interminglings of the two types. I can sec no good reason for 
desigiuitfng the theca coll variety us a separate entity, any more than, for example, 
selecting the cylindroma for seiiarate classification. 

In laying such stress ujion the nature and distribution of the lipoidal content of 
these tumors, Dr. Geist has emphasized what I think is a very unsubstantial 
criterion. One must remember that we arc dealing with tumor cells of an embryonic 
rather than an adult type, and that the lipoidal content may thus undergo much 
modification, even if, as I do not believe is true, the lipoidal differences of the 
adult cells were established beyond question. To make what I think is a fair 
comparison, the normal squamous epithelium of the pars vaginalis is rich in gly- 
cogen, as shown by the Schiller technic. The cells of the cancer originating in 
this same epithelium, however, are lacking in glycogen. Again, there is a marked 
dilTorence as regards lipoids in one and the same corpus luteum before and after 
menstruation. 

Tho mere finding of estriu likewise is of no especial significance, as this sub- 
stiince is found in many body tissues, and, of coui'se, in granulosa cell tumors, 
More important would be the study of the endometrium, and I wonder wliether 
this was available in the third cjise, which grossly suggested the granulosa cell 
tumor less than any of the others. 

My own reaction to tho available evidence is that theca coll tumors are not to be 
considered a scjiarato entity, but as simply a subdivision of the largo group com- 
monly included under the designation of granulosa cell tumors. A better name for 
the whole group would probtibly be progranulosa cell carcinojua. 

DR. GBIST (Closing).— I cannot quite agree with Dr. Novak tluit the theca cell 
tumor is really a granulosa eell neoplasm. Given two types of colls the probabilities 
are that if these cells aie capable of producing tumor.s we should iiavc two tvpos 
of tumor.*., and if this is so we should attempt to identify them as indepeudeni. 
types. Dr. Novak spoke of tho protean nature of these granulosa cell turnors~ner 
haps other tumor types are being clas.sified in this granulosa cell group that re-illv 
do not belong there. ' * ‘ c 
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I believe that there is a distinct difference between the granulosa cell tumor and 
the type I have demonstrated this morning. In none of the neoplasms termed 
theca cell tumors did careful histologic search reveal any areas typical of granulosa 
cell growths. The lipoid type and distribution I believe is important. The differ- 
ence in distribution is very characteristic as has been mentioned by Schiller and 
demonstrated by me. Tlie difference in type is also important. The main mass 
of lipoid in the granulosa cell tumor is phospholipoid ; the main mass in the thecal 
tumor is cholesterol or cholesterol-ester. 

Another point of differentiation is that the theca tumors are benign, while the 
granulosa cell tumor in many reported instances is definitely malignant. 

In the second case the patient had a marked enlargement of her breast and pro- 
fuse and irregular menstrual periods. The breast receded after removal of the 
tumor and the menstrual periods became absolutely normal, suggesting a hormonal 
influence. In the third case we did not get a specimen of the mucosa. 

I do not think our criteria are suflSciently precise at flie present time but I do 
believe that with more careful study we will be able to distinguish between these 
different tumor types. It may prove of some practical value to the surgeon when 
he opens the abdomen. 


19. Experience With Multiple Dose Eoentgen Therapy in Malig- 
nant Diseases of the Uterus and Ovaries. Dr. 'William P. Healy, New 
York, N. T. (For original article, see page 613, November issue.) 

DISCU8SION 

DR. LEWIS C. SOHEFFEY, PniLADELPiUA, Pa. (By invitation.).— I shall dis- 
cuss the treatment of a series of cases of carcinoma of the cervix and the results 
obtained on the Gjmecologic Ward Scr\uce at Jefferson Medical College Hospital, 
Philadelphia. 

From 1921 until 1930, 155 patients were observed; of these 145 were treated, of 
which group over 95 per cent have been definitely followed up. The few untraced 
patients are, of course, regarded as dead. Too much emphasis cannot be placed 
on the desirability of a well-organized follow-up clinic, personally supervised by 
those administering the treatment. 

Based on the Schmitz classification, in only 11. G per cent of the patients seen has 
the carcinoma been thought to be limited to the cervix. 

Of the 155 patients observed, in the period mentioned, 29 are alive from five to 
twelve years, 1S.7 per cent absolute. Considering those patients treated (145) the 
percentage alive amounts to 20, while in addition 7 patients survived for six to 
eight years after their initial treatment, increasing the five-year salvage to 24.8 
per cent. One patient died as an immediate result of treatment, a mortality of 
0.0G8 per cent. 

Wflien the result of treatment of our early cases. Class I and II, is considered, IS 
were observed and treated of whom 7 arc alive five to twelve year.s, ,38.8 per cent, 
while three patients survived from six to eight years after treatment, making the 
five-ye.ar salvage 55.5 i)cr cent. 

A word as to treatment: SO jier cent (IIS jiatients) received radium applications 
only; 19 received x-ray sulisequcntly ; 3 were treated solely with the x-ray, while 
in only 5 patients was panhystercctomy resorted to, with adjuvant radiation, cither 
as a preliminary or po.stoperative measure or both. Analysis of this phase of our 
report is enlightening but time docs not permit a detailed discussion. 
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As noted, x-ray therapy was employed infrequently in tliis series, for in the 
earfier days its use discouraged us in certain instances, possibly because a massive 
dose technic, completed in three or four da 3 'S, rras used. 

More recentlj' we have been utilizing the multiple dose method, similar in prin- 
ciple to that recommended by Dr. Healy, both prior to and following the use of 
radium. Evaluation of this altered technic is obviousty impossible as j'et, but we 
feel that the results just tabulated will be a valuable control for future comparisons 
as to the etficacy of the present plan. 

DE. NELSON B. SAOE3ETT, New York Crry (By invitation). — The results 
from tlic Woman's Hospital are roughty the same as those reported bj' !Mr. Bonney, 
namety: of unseleeted patients 1 out of 4 maj’ be expected to survive five years or 
more; and 1 out of 6, about 18 per cent, maj- be expected to survive ten years or 
more. Tliese results can be roughlj' doubled in the Schmitz Class I and II cases, 
indicating that we mn.y hope for marked improvement by cancer propaganda re- 
sulting in earlj- detection of cases. 

That tliat propaganda has so far been disappointing is indicated bj' our experi- 
ence at the Woman’s Hospital, for in the first eight years of radium treatment the 
percentage of Schmitz Class I and II cases rvas roughly 21 and a fraction, whereas 
in the past seven j’cars it is even lower, 18 per cent. 

Wliilc we cannot estimate the results of adjuvant roentgen therapy until about 
1938, since it was not given in satisfactory doses untU 1933, our five-year survival 
rate can be e.xpectod to improve possiblj' 5 or 6 per cent, judging from the im- 
provement obtained by Eegaud in Paris. At the same time the total salvage by 
radiation thcrapj' is not likety to bo more than 85 per cent by any of those methods. 
Therefore it would seem that we must fall back upon prophylaxis as emphasized 
by Dr, Barrett at the American Medical Association last year and as formerly em- 
phasized bj' the reports from Graves’s Clinic. 

■Wliile we talk about the salvage of life, we iimst remember that the patient’s 
health after treatment is equally important or more important to herself and to 
her family. I think similar studies should be submitted on patients surgically 
treated and untreated, so that we may properly estimate whether it is worth while 
to give a woman with cancer of the cervix irradiation. Except for hemorrhage, 
which is part and parcel of cancer of the cervix, none of the complications referred 
to occurred in as raanj* as 10 per cent. Eoughly one-third of the pjmmetra cases 
had this complication on admission. While there arc almost 10 per. cent of bladder 
and urethral complications, many of those are very trivial and transient. 

Tf we confine ourselves to the late bladder reaction, the figure is near 3 per cent 
or comparable to that reported by Dr. Dean from the Memorial Hospital. 

Tf we arc going to differentiate the effect of the radiation from the effect of 
Ihe disease itself, we should take the whole series of patients and compare them 
with those patients who are destined to survii-e. 

I have tabled the percentages of complic.ations in G3S cases at the Woman’s 
Hospital in patients who have survived five years. There were 127 five-year cases 
which had complications and, with two exceptions, they arc all less in the group of 
patients destined to survive irradiation than in the whole group, three-fourths of 
whom arc destined to die of the disease itself. In the ten-year series the same is 
true. 

The minus marks bring out that these figures are in everv case mucli lo«s than 
the percentages figured on patients who die of cancer, and stiU far less than pa 
fields untreated. A notable exception is lymphatic obstruction. Patients with 
varicose veins and ulcers and marked edema seem to be more frequent among the 
five-year surnvors than in the total group; and therefore the irradiation effect 
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■would seem to be implicated. Likewise they occur over twice as frequently in the 
group that lias survived ten years or more. Further, in most of these patients the 
symptoms are transient and can be cured by elevation, massage, etc., indicating that 
they are effects of radiation and not of the cancer. 

From the study of these complications it seemed to us that the complications 
came more frequently in untreated, hopeless cases, that they were less frequent in 
patients destined to survive than in the entire series, and that except for hemorrhage 
each complication occurs in less than 10 per cent of all patients treated; also that 
complications most often appear within a few weeks or months of death from 
metastases and that their appearance is of unfavorable prognostic import. Car- 
cinoma of the stump occurred in 7 per cent of our series, and the incidence of 
fistula in stump cases was 12 per cent or one and one-half times the general fistula 
incTdence. 

DR. NORMAIST F. MILLER, Ann Arbor, Mich. — ^Wlien such potent therapy 
is extended as Dr, Healy has advocated and used to full capacity, additional 
hazards to the patient may be expected. In a review of our owm group treated 
very similarly to the method described avc found nine patients with a fracture of 
the neck of the femur. Two of these showed obvious x-ray evidence of metastases. 
In seven there was no x-ray evidence of metastatic growth. One patient has been 
observed for a period of sixteen months without x-ray evidence of neoplastic in- 
volvement in the fractured hip. Two were quite ill with this hip involvement but 
arc now able to walk. Wo cannot be dogmatic but the question as to whether 
therapy produces a trophic change (osteoporosis) must be seriously considered. The 
blood supply to the neck of the femur, through the ligimentum teres, is not beyond 
injury from the intensive remedial measures used in the treatment of cervical cancer. 

DR. -WM.TER T. DANNREUTHER, New York City.— Dr. Healy has sharply 
diflerentiated between the massive unit dose and the cumulative dose of roentgen 
ray therapy. I have used the latter method for the past year and one-half in the 
treatment of carcinoma of the cervix, but up to the present time the roentgen ray 
therapy has been applied after the radium applications. It is quite evident from 
Dr. Healy ’s enlightening presentation that I have made a mistake by starting the 
cumulative x-ray immediately after the radium therapy. 

Two things have impressed me in contrasting the modified Coutard method with 
the one, previously employed; when the massive unit doses were given, using four 
portals of entry, the patients suiTcred a great deal from nausea and temporary 
prostration, although if they were in reasonably good condition the unpleasant 
s\unptonis soon disappeared. On the other hand, the patients treated with cumulative 
doses have been distressed by severe proctitis, diarrhea, intestinal hemorrhage, and 
discomfort in the descending colon. The likelihood of intestinal disturbance and 
skin destruction, stressed by Dr. Healy, cannot bo too strongly emphasized. I have 
had a rather discouraging experience in several cases particularly, in which there 
was not only intense tenesmus in the colon, but also profuse bleeding. 

The second thing that is striking about the cumulative dosage is that the prostra- 
tion is greatly prolonged. 

I recently had a jiatient who was subjected to tlie ‘Wertheim openition, 
which was promptly followed by roentgen ray therapy, given daily for thirty days. 
Dr. Miller’s sugge.stion that osf eo])orosis or osteosclerosis may result from cumula- 
tive doses is very illuminating because this patient was found to have a jiathologic 
fracture of the neck of the right femur, without a fall or any noticeable strain of 
the joint. Repeated monthly x-ray pictures have shown nothing but a definite, lo.ss 
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of calcium iu the bone. (In Juno, 1935, this patient sustained a patliologie fracture 
of the neck of the other femur, again without forcible trauma or evidence of metas- 
tasis.) 

DE. KABL. II. MAETZLOFF, Poutlaxp, Oiie.— S ince a modified adaptation 
of the Coutard technic is probably coming into more or less general use it seems to 
me that we are going to see, in addition to what Dr. Miller has described, another 
type of late complication which will give us occasion for serious thought. Dr. 
Ilealy, I believe, just as Dr. Coutard, aims to produce an area of definite superficial 
skin necrosis in order that he may know that a dosage of maximum tolerance has 
been given. This has been termed radioepidermitis or cpithelitis. I do not be- 
lieve this skin change, although it appears superficial, is altogether innocuous, for 
it indicates that underlying vasculoconnective tissue changes are also in progress 
wrtli varying degrees of endarteritis. In some indi\’iduals these changes probably 
arc slowly' progressive for years so that a patient may' develop a large area of 
necrosis of skin and subcutaneous tissue three or four years after completion of 
radiation therapy. Now it is this and allied complications which the Coutard method 
aims to avoid by the protracted use of small daily' doses of roentgen ray. The long- 
dra'wn-out period of treatment varydng from forty to seventy days is one of the 
immediate disadvantageous aspects of Coutard ’s method and will probably lead to 
modifications whose actual effects, harmful and otherwise, may not be appreciated for 
several years. Therefore, I am afraid we shall see more of those cases as time goes 
on and I would like to ask Dr. Ilealy what his experience has been with this compli- 
cation. Also, docs he think that the unmodified employment of the Coutard pro- 
cedure will actually obviate such complications? 

DR. HIDVLY (Closing). — ^Dr. Dannreuther and Dr. Miller brought out the facts 
referred to in this paper, the great danger and the ultimate damage that may result 
from heavy' intensive irradiation of normal tissues. I have been using roentgen 
ray therapy at the Memorial Hospital for fourteen years as a routine procedure 
and it has been a fairly constant observation in my private patients, whom I see and 
study' closely', that in the second year following treatment in a fairly large number of 
the cases there will be a small area, the si'/,e of the palm of one^s hand, on one 
or the other side in which telangiectatic changes will be observable in the skin and 
a brawny subcutaneous area iu the fat. Why in that one area? Mliy not in other 
jireas which have received the same amount of radiation? Last year I published 
a paper on the roentgen and radium complications. I have done six or seven celiot- 
omies with bowel resection for radiation damage to the inte.stine, the condition 
coming on a year or a year and a half after railiation with radium and roentgen 
ray as we were then using it. Now we are trying to increase the dose but you must 
select your cases. You cannot take a debilitated person and give her this kind of 
treatment, and it places upon the gy-nceologist and the roentgenologist a big re- 
sponsibility to keep their jmtients under close observation during the course of 
treatment. I do not, know how nmeh more we shall have in the way of serious 
complications in two to five years after this form of therapy than we have previously- 
had. It is probable that wo will have a few more bladder lesions. Undoubtedly 
we will have some intestinal complications that may re.sult in gangrene and require 
a Tcsoetion, but if wo do not have too many and if we can improve our percentage 
of end-results it may be worth while; or it may be that when we have finished all 
this effort we will find that we have about readied our maximum and eannot do 
more with combined roentgen and nidium radiation than with radium alone Dr 
Coutard has done better and be is the only one who has developed this plan of 
treatment. ^ 
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The following papers were presented: 

Emhryonal Cysts of the Cervix and Their Etiology, With a Eeport of Two 
Cases. Dr. J. Kotz. (For original article, see page 854.) 

A Case of Bicornate XJterus With Double Cervix and Vagina, Premature Sep- 
aration of the Placenta, Excision of Vaginal and Cervical Septa Pollowed by De- 
livery of a Living Child. Dr. A. E. Pagan. 

Fibroids Complicated by Pregnancy: Aschhelm-Zondek Reaction: Hysterec- 
tomy. Dr. H. P. Eanisey. 


Item 

An Enlarged Journal 

The constantly inci'easing demands for space in the Journal make 
it necessary to provide an additional number of pages. Beginning 
with the January issue, a total of about 200 pages will be added to 
each volume, or approximately 400 each year. This increase in size 
will avoid some of the previously unavoidable delays in the publi- 
cation of accepted papers and permit the expansion of certain depart- 
ments, including those devoted to reviews, abstracts, and “maternal 
welfare.” The publication of the dicussions of papers read at the 
meetings of societies of which the Journal is the official oi’gan will 
also be resumed so far as this is practical. It is hoped by these 
additions to provide for more adequate and prompt appearance of 
the contributions of American authors in the special field represented 
by the Journal and thus add to its value for those who have sup- 
ported the publication by their subscriptions. A more detailed an- 
nouncement of policies will appear in the January issue. 

The Ediiors. 
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Selected Abstracts 


Organotherapy 

Dodds, E. G.: Oestrus-Producing Hormones, Brit. l\r. J. 2: 11S7, 1034. 

Tiiree cstrus-producing Iionnones have been identified in tlie urine of pregnant 
women. They lielong to the group of sterols, and have in common a partially 
hydrogenated phenanthrene ring. 

Tlie typo of cstrin in tlie circulating blood, the ovar3' or the placenta is unknown. 
Plants contain an cstrus-producing substance, of same structure as estrin, named 
tokoUinin. Vitamin D in very large doses produces estrus. Estrus-producing hor- 
mones arc found linked closely with carcinogenic substances, and with vitamins and 
plant sterols. 

Kaufmann’.s demonstration that menstruation can be produced in ovariectomized 
women by administering sufficient estrus-producing hormone and corpus luteum hor- 
Jiioiie was confirmed by the autlior. The former also showed that large doses of the 
hormones cun produce pathologic conditions of the endometrium, i.e., cystic hyper- 
plasia, This points to a therapeutic value in these hormones and opens a practical 
application for them in many gynecologic conditions liitherto treated by surgery 
only. 

F. L. Aumr akd S. a. Pj-arl. 


Buscliheck; Progress in Gynecologic Hormone Therapy, iMonutschr. f. Gebiutsh. 


Cyniik, 98: 


u. 


The basis of modern hormone therapy lies in the present knowledge of the 
"normal dosages" which in the Women's Clinics of Berlin and Wuerzburg have 
been established on female castrates. A true menstrual flow is obtained witli not 
Ics.. than 200,000 to 300,000 W.TJ. of follicle hormone (progvmon B) and 100 clinical 
un,t,-= of corpus luteum hormone (proluton). The writer reports 36 successes on 
castrmed women with these doses. Ko failure. T)>c corpus luteum hormonj must 

cvclf '■ admini-ctored during the first half of the 

With progynon ahmc in 2-1 cases of secondary amenorrhea menstruation-like fiowo 

In a sterile woman, amenorrheic for two year.., two scric.s of iniections of 100 OOn 
units of progymm led to one flow eneh time and then were followed by a pregnaiev. 
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It is impossible to saj* •\vhetlier the therapy improved possibility of nidation or re- 
sulted in expulsion of a mature ovum. This one experience could encourage such 
therapy for certain cases of sterility. 

In one case each of very severe pruritus and kraurosis vulva one menstruation- 
like flow (in climacterium) each followed the injection of 3,100,000 M.U. of 
progynon B. 

Hugo Ehrenfkst. 

Loeser, Alfred: Artificial Production of IMenstruation with. Ovarian Hormones in 

Cases of PrimaiTr and Secondary Amenorrhoea, ,J. Obst. & Gynee. Brit. Emp. 

41: 86, 1934. 

The author has succeeded in producing normal menstruation in three out of five 
women with primary amenorrhea by giving 300,000 mouse units of a preparation 
of follicular hormone followed by injections of a corpus luteum hormone. The 
women, aged twenty-five, thirty, and thirty-eight, had never before had any genital 
bleeding. In each case the uterus, which was small and atroijliic, increased to 5 to 
7 cm. in length. The treatment was as follows; first daj', 100,000 M.U. ; seventh 
day, 100,000 M.U. ; fourteenth day, .50,000 M.U. ; nineteenth day, 50,000 M.U., of the 
follicular hormone. From the twenty-second to the twenty-sixth day inclusive, 10 
rabbit units each day of corpus luteum hormone was given. Unfortunately, women 
subjected to this treatment menstruate only once. In general a treatment for 
months is necessary to produce the bleeding rci)eatedly at the term desired. 

IViuLiAM F. MENOi:ia’. 

Buschbeck, H.: Progress in Gynecological Hormone Therapy, Monatsclir. f. 

Geburtsh. u. Gyntik. 98: 344, 1935. 

It lias been shown tliat in completely castrated women a true menstrual flow 
can be efTected by administering first follicular and then corpus luteum hormone. 
The same treatment may be used in women who have amenorrhea. Tlie author has 
produced fifty menstrual periods and has thus far not encountered a single failure, 
lie insists that large doses of both substances must be used and that the corpus 
luteum hormone must be given, not later than eight days after the last injection of 
follicle hormone. The intensity of the bleeding depends upon the amount of follicle 
hormone and not upon the corpus luteum hormone. This information is utilized by 
giving women who have slight menstrual bleeding, large doses of follicle fluid during 
the first half of the menstnuil cycle. 

The results with this form of hormone treatment of dysmenorrhea arc striking. 
The author has seen ])aticnts relieved of their pain after one injection. He has 
improved the regularity of menstrual cycles in women whose menses are too infre- 
quent by the injection of follicle hormone, lie has likewise obtained e.xccllent 
results in cases of secondary amenorrhea, and points out that he has observed good 
results with follicle fluid alone. However, curetteinent in such cases fjiilcd to show 
the tyi)ical premenstrual growth of the endometrium. Hence, these bleedings arc 
not true menstruation. 

.1. P. GUEE.N'IlII.n. 

Murphy, Douglas P.; Shoemaker, Rosemary; and Rea, Marion: Mcnstnial Re- 
sponse to Luteinizing Extract of Pregnant Urine, llndocrinology 18: 203, 39.3-t. 

Imtcinizing extracts of j)regnancy urine injected hypodermically in live normal 
women, over a ten-day period beginning with the first day of the menstrual flow, 
was followed by no significant alteration in either subjective symptoms or Idood 
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flow (luring tlic* coexisting or two subsequent menstruations. Of five women sim- 
ilarly treated except tliat the injections were administered on a day midway be- 
tween the two menses, three experienced entirely new symptoms of a painful nature, 
and one other subject had an eight-day period of spotting at the end of a normal 
three- to four-day menstrual flow. 

J. Thorxwell Witherspoon. 

Brochier, A.: The XTse of Follicular Hormone in Premature Infants, Bull. Soc. 
d 'ohst ct de gyntie. 23: 542, 1034. 

Brochier systematically emifloyed follicuHii in doses of 1,000 International units 
in ])rematurc infants. Not one of the children so treated died, whereas premature 
infants of about tho same weight and development and horn under the same condi- 
tions had a high incidence of death. A remarkable fact was that the infants treated 
with follicnlin lost only a small amount of weight and began to gain after the sec- 
ond day. On the other hand, the untreated habies lost a gre.at deal of weight and 
(lid not begin fo gain until after the third day. 

J. P. Greenhiel. 

Macchlarulo, O.; The Influence of Ovarian. Preparations Upon the General De- 
velopment of Fetuses at Term, Folia gynaee. 31: 1, 1934. 

The author found that folliculin administered to a group of pregnant guinea 
pigs brought about a healthier and better developed litter. The experiment was 
undertaken following Schiller 's woi-k on the beneficial effects of folliculin on pre- 
mature infants. 

;Mauio a. Castallo. 

Sure, J. H.: Endocrine Headaches, Wisconsin M. J. 33: (571, 19 34. 

'Die type of endocrine headaches varies. They may he periodical, that is, pre- 
or post menstrual, and are only occasionally continual. They may be hemicranial, 
temporal, parietal, or occiyiital. They may be sufficient to incapacitate the patient, 
or nmy only be annoying. It is described as compressing or expanding. The author 
ofTers the following classification as a cause for the headache: (1) Hypergonadism, 
(a) hyperestrincmia, (b) liypcrprolancmia A; (2) hypogonadism, (a) hypocstrin- 
einia, (b) hypoprolanemia A; (,'{) hyper- and hypolutemia; (4) liyper- and hypo- 
prolnnomia B; (.5) hypo- and hyperthyroidi.sm ; (G) hyper- and hypopituitarism; 
(7) hyper- and hypoadrenalism. 

J. Tuornwem, Witherspoon. 

Skipp, W. M.: Pituitary Headache, Endocrinology 18: 59(5, 1934 . 

Eleven patients suffering from pituitary headache (10 females aud 1 male) were 
treated with posterior pituitary extract by mouth and subcutaneously, with disap- 
]>(’arance of the headaches. Po.storior lobe extract in tablet form was given orally 
and infundin Inpodermically. The Pa.«e In.slories of three of tlie patients are 
giv(>n in detail. Extracts of the anterior lobe were apparently without benefit. 

J. TiIOP.NWELE WlTHER-SPOON. 

Boro\*skaja, V. A.: Clinical Observation on Hypophysectomized Patients, Vestnik 
Kndocrinologii (Moskow) 4: 374, 19.34. ’ 

The nutlior .studying hypophysectomized patients found in all ca=cs without ex 
oeption extreme psyehicnl sl(dhfnln.x«s, ..omnolence, increa.sing corpulency, motor .slow- 
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ness, and sliarj) decline of sexual sensitiveness. Eeturn of vision is usually slight, 
in some cases vision -was not restored. Headaches in the majority of cases became 
noticeably lessened. These complications were treated with hypophyseal hormones, 
or continuous injections of Gravidan (sterile urine from six to eight weeks’ preg- 
nancy), or by repeated implantations of the pituitary gland. The author doubts 
the necessity of hj^pophysectomy, except in suspected malignancy of the i)ituitary 
gland, because this operation leads to new forms of diseases. 

Alexander Gabkielianz. 


Stem, D. M.: The Zondek- Aschheim Test After Partial Hypophysectomy, Proc. 

Eoy. Soc. Med. London 27: 1501, 1934. 

In July, 1931, the then twenty-one-j'ear-old patient was admitted for signs of 
acromegaly, bitemporal hemianopia of scotoniatous type. Skiagram showed en- 
larged sella turcica. A few days later a large part of the anterior pituitary body 
was extirpated, an adenomatous growl h. 

A year later she married, and in September, 1932, realized that she was pregnant. 
The Aschheim-Zondek reaction was found positive. She jjassed through a normal 
pregnancy and was delivered in January, 1933, of a 71^-pound normal baby. 

The concentration of gonadotropic hormones was definitely below normal. The 
reaction was negative six weeks postpartum. 

It remains an open question whether these hormones were derived from the small 
fragment of remaining anterior pituitary body or had some other source, such a.= 
embryonic trophoblast. 

Hugo Ehrenfest. 

Arapoff, D, A.: Homotransplantation, as a Method of Treatment of Endocrino- 

pathies, Vestnik Endocrinologii (Moskow) 4: 439, 1934. 

In the treatment of certain endoerinopathies (such as cretinism, eunuchoidism, 
sexual impotence in men, hypofunction of the ovary), the author, in G7 cases, used 
transplantations of thyroid gland, testicle and ovaries from human beings who had 
died from accidents. Glands were taken from the corpse one to six hours after 
death, were preserved in physiologic saline solution and kept on ice, until the re- 
sults from Wassermann reaction were knowm. Glands were implanted in sub- 
cutaneous tissue of abdomen or breast. In fifteen cases of transplantation of 
testicle the method of VoronofC was used. Permission for performing the autopsy 
for the removal of required glands was granted by the Prosecuting Attoraey in 
1931. 

For transplantation of the hypophy.sis the gland of calf cmbiyo, monkey', sheep, 
l)ig, and goat was used. The human liypophysis was diiTicult to remove. The most 
favorable results were obtained with thyroid gland implants. 

Alex A .VDEK G a b iu eli a n z. 


Allen, E., Gardner, W. V., and Diddle, A. W.: Experiments with Thcolin and 
Galactin on Growth and Function of the Mammary Glands of the Monkey, 
Endocrinology 19: 305, 1935. 

Ten Jilacacus monkeys weighing from to 0,050 gm. and at various stages 

of sexual maturity were injected with galactin, or prolactin, with or without 
previous theelin treatment. Lactation was induced in four mature animals and in 
one animal ju.‘=t reaching .‘^exual maturity, following the injections of six to nine 
rabbit units of galactin or prolactin. Three of the mature animals po.s.«e.=sed one 
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or both ovaries; the otlier two were ovariectomized. Tlie two ovarieetoniized animals 
liad been previously injected with 2,150 and 1,700 H.U. of theelin. Treatment with 
{jalactin was begun in three of the above normal animals on the third, fifteenth, and 
twentieth days, respectively, of the menstrual cycle. 

The lactation-stimulating hormone in doses from 3 to 13 rabbit units did not 
induce lactation in the remaining 5 animals, Z of which were just reaching maturity 
and 2 of wliich rvere immature. From 1,300 to 1,700 R.U. of tlieelin were injected 
in all cases before beginning galactin treatment. 

All of the monkeys with mature mammary glands responded positively to galac- 
tin in the doses and over the interval given. Partially developed mammary glands 
of younger monkeys did not respond. 

J. TnoRXW'EU. Witherspoon. 

Kabak, A. M., and Kizelshtein, M. S.: Bndocrine Factors of lactation, Vestnik 

Endocrinologii (^foskow) 4: 400, 1934. 

The authors analyze the results of the injections of different hormones in 60 
sheep. Another fifteen sheep were taken as control. (1) The urine from women 
in the middle of pregnancy was injected daily into the sheep during fifteen con- 
secutive days (from 10 c.c. to 22 c.c. daily). The lactation was suppressed. (2) 
Tiie alkaline extract of the hypophysis injected the same length of time, 22 c.c. 
daily, did not give changes in the quantity of milk. Smaller doses (5 c.c.) gave 
an increase in milk only during the experiment. (3) Prolan at tiie time of the ex- 
periment suppressed lactation, but when three injections (300 M.TJ. daily) were given 
a notable rise in the lactation curve occurred, surpassing the control sheep in the 
long period of observation (twenty-two days). 

Alexanbeu G.vbriemanz. 


Jeffcoate, T, N- A.: Sterility Due to Ovarian Dysfunction, Brit. M. J. 1; 345, 1935. 

Tlie author presents the view that sterility, in patients witli no menstrual upset 
and no abnormalities of organs, is due to the absence of ouilation. Anovular men- 
struation is frequent. It is a serious factor in sterility. It accounts for the ma- 
jority of cases in which menstrual upset is an additional sj-mptom. It is responsible 
for unsuccessful results in the treatment of some obvious lesions, anteflexion or 
retroversion. Failure of follicular rupture explains tlie physiologic sterility in 
early life .and late middle ages. Anovular menstruation is most frequent at these 
periods. Sterility associated with neoplasms is not the result of these tumors: 
both conditions arc manifestations of a primary ovarian disorder. 

F. L. Adair .\xu s. A. Pearl. 


Hamblen, E, C.; ResiUts of Freoperative Administration of an Extract of Preg- 
nancy Urine: A Study of the Ovaries and of the Endometria in Hyperplasia 
of the Endometrium Following Such Administration, Endocrinology 19: 1G9, 

A study of the ovaries and of the endometria of eleven patients with hyper- 
plasia of the endometrium following injections of an APL extract is presented 
Single injections ranged from 100 to 400 B.F.; the frequency of administration 
varied from one to four times daily, while the duration of treatment was from 
four to nine d.aj-s ;ind the total dosage from 2,400 to 8,200 B.XJ. Patients with 
gross inflammatorv- changes or with benign or malignant tumors of the generative 
tmet were not studied Endometrial .specimens were obtained before administration 
of Jie extract and aaer its injection, with corresponding ovari.an specimens. 
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Tliese experiments showed that APL extract does not affect primordial or early 
follicles and that it acts primarily upon maturing or mature ones, increasing the 
degenerative clianges commonly observed and probably producing cystic degenera- 
tion. In a niatuie group of jiaticnts with hyperplasia, however, API/ extract ap- 
parently produced recent corpora lutea. This observation was not noted in an 
immature group of patients, also exhibiting hyperplasia of the endometrium. Hemor- 
rhage into or about follicles was considered an unimportant finding, while endome- 
trial changes were produced in only one instance. 

J. Tiiornwell Witherspoon. 

Cornil, L., and Escarras, A.: Experimental Researches on the Gonadotropic 
Hormone in Uterine Epithelioma, Endocrinol, e patol, costit. 3: 208, 1934. 

In twenty-five cases of cervical epitheboma the authors found tlie Friedman test 
positive in thirteen cases; of these, ten were of the predominating basal cell type. 
The test was doubtful seven times of which four cases were of the predominating 
spindle cell type. It was negative five times; four cases were of the spindle cell 
type. In ten cases of extragenital epithelioma (eight in women and two in men) 
there was only one doubtful positive Friedman test; the remaining nine gave a 
negative test. 

Mario A. CAf5TALi.o. 

Umezawa, E.: Melanocyte Reaction of Preparations of the Pituitary Body and 
the Urine of Cancer Patients, Jap. J. Obst. & Gynec. 18: 2, 1934. 

Umezawa found that he could produce a strongly positive melanocyte reaction 
not only by the injection of preparations of the posterior pituitary lobe, but also 
by the administration of anterior lobe preparations, and the so-called anterior 
pituitarj' liormones. He found that cancer patients excrete the melanocyte hormone 
in their urine. Judging from this occurrence the author believes that cancer tmd 
jiituitary secretions have an intimate relationship. Since he noticed that a positive 
melanocjte reaction can be found only in the urine of cancer patients, he believes 
that this reaction can be employed for the immediate diagnosis of cancer. 

J. P. GREENHIEIi. 

Magistris, H.: Antihomonal Sterilization of Female Animals. (1) By Prepara- 
tions from Male Sexual Glands, Rev. Soc. Argent, do biol. 10: 179, 1934. 

The author prepared testicular substance according to the method of Neumann. 
He injected various amounts of this preparation into female wliite mice and ob- 
tained temporary sterilization of the animals. The smaller amounts, using two to 
four testicles of male white mice, did not produce sterilization in the female. Large 
amounts, twelve to fourteen testicles, in some cases caused death. A medium 
amount, eight to twelve testicles in solution, gave the best results. 


Mario A. Castai.eo. 
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gonorrheal vaginitis, pyridium in treat- 
ment of. in cliiidren, (Broyvn et 
al.). 198 (Ab.st.) 

hematometra, (McGlinn and Harer). 
704 

iioinorrliage after menopause and ex- 
ploratory curottement, (Burger), 
304 (Abst.) 

uterine, (Wltlier.spoon), 762 (Ab.st.) 
hy,stei-r-etomii'S. v.aglnal. performed for 
benign di,«ea.so with tlirec deaths. 
.«erie.s of 627, (Heaney). 269 
liystereetomy. abdominat. in benign 
nt'Tine disease, total vensus .sub- 
total. (Rieliard.«on), 237 
hvsterograpliv, recent advance.s in. 
(Menee'.H and Miller), 590, 887 


Gynecology — Cont’d 

inversion of uterus in two successive 
pregnancies, (Fox), 295 
lipoma of broad ligament, (Kanter), 
296 

melanoma of uretlira, (Rosenthal), 115 
menstrual disorders, functional, thera- 
peutic value of loyv-dosage irradia- 
tion of pituitary gland and ovaries 
in, (Mazer and Spitz, Jr.), 214 
metrorrhagia among y'oung women, 
(Bdcl6re), 604 (Abst) 
in menopause, (Guyot, Courriades, 
and Rocher), 391 (Abst.) 
in j'oung women and curettage, 
(Qudnu and Bdclfere), 595 (Abst.) 
x-ray treatment in certain forms of, 
(Husted), 606 (Abst) 
myofibroma of ovary' yvith heteroplastic 
bone formation, (Stein), 289 
myomectomy, extended scope of, (Bon- 
ney), 746 

operative, tribromethynol premedica- 
tion in, (Rey'craft), 332 
ovarian cyst, twisted, (Davidson), 128 
CAbst ) 

dy'sfunctions, surgical treatment of, 
(Robinson), 18 

tumors, histogenesis of certain, and 
their biologic effects, (Geist), 650 
procidentia, complete, cancer of cervix 
and vagina in case of, (Brady), 
277 

prolapse, uterine and vaginal, col- 
pectomy in treatment of, place of, 
(Phaneuf), 544. 872 
prophylaxis in, (Goff), 878 
psychosis, puerperal, and mastitis, 
(Ito), 368 (Abst.) 

reimplantation, tubal — in retrospect, 
(Tarnowsky), 696 

retrodisplacement of uterus, when Is 
surgeiy indicated in, (Gardner), 
696, 749 

retroversion of viterus, (Luker), 300 
(Abst.) 

roentgen ray in, value of, (Jarcho), 604 
(Abst.) 

salpingitis isthmica nodosa, human 
ovum in, (Lash), 287 
sarcoma and adenocarcinoma of body 
of uterus, (Goldstine). 143 
diffuse, of endometrium, (Moench and 
Meeker), 435 

nonpolypoid, of cervix uteri, (Gold- 
stine). 145 

textbook of, (Curtis), 752 (Book re- 
view) 

trichomonas vaginitis, clinical and bac- 
terloiogic observations in, (Alien, 
Jensen, and Wood), 565, 736 
tubal reimplantation — in retrospect, 
(Tarnowsky'), 696 

tuberculosis of cervix uteri, (Counseller 
and Collins), 830 

turnons, Brenner, of ovary', (Smith), 
734 

corpus luteum, (Culler), 131 
of female pelvic organs, (Meigs), 449 
(Book review) 

ovarian, histogenesis of certain, and 
their biologic effects, (Geist), 650 
uterine disease, benign, total versus 
subtotal abdominal hysterectomy 
in, (Richardson), 237 
vaginitis, gonococcal, in children, ex- 
periences with .amnlotin in treat- 
ment of, (TeLindc and Brawnor), 
512, 887 

H 

Headache, endocrine, (Sure). 911 (Abst.) 
pituitary', (.Skipp), 9H (Abst.) 

Heart dlson.se complicating pregnancy, I'c- 
view of 190 cn.^cs of, (Hanley and 
Andor.^on), 243 

in ptvgnancy, (Lamb). 305 (Ab.st.) 
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Heart Disease — Cont’d 

organic, fetal mortality in patients 
witti, study of, (Teel), 53 
rlieumatic, does pregnancy hasten 
fatal termination in, (Gilchrist 
and Miirray-Lyon), 305 (Abst.) 
Hematometra, (McGlinn and Harer), 704 
Hemoriiiage after menopause and cxplora- 
toia'- curettement, (Burger), 304 
(Abst.) 

in late pregnancy, (Smith), G2 
obstetric, blood transfusion in treatment 
of, rOle of, (Dicchmann and 

postmenopausal, an analysis of 937 
cases of, (Fahmy), 152 (Abst ) 
traumatic, from vagina, (Ghosli), <03 
(Abst.) 

uterine, (Witiicrspoon), 7G2 (Abst.) 

Hernia, congenital umbilical, operative 
treatment of, (Ludwig), 20S 
(Abst.) 

Hirst, Barton Cooke, in memoriam, GOO 

Homotransplantation as method of treat- 
ment of endocrinopathics, (Ara- 
poff), 912 (Abst.) 

Hormone, chemistry of, (Harrow and 
Sherwin), 442 (Book review) 
estrus-producing, (Dodds), 909 (Abst.) 
follicular, use of, in premature infants, 
(Brochier), 911 (Abst,) 
gonadotropic, in uterine epithelioma, ex- 
perimental researches on, (Cornll 
and Escarras), 914 (Abst.) 
growth, of anterior lobe of pituitary, ef- 
fect of administration of prepara- 
tions of. upon gestation and 
weight of newborn (albino rats), 
(Watts), 174 

therapy, progress in g>-necolog>% 
(Buschbeck). 909, 910 (Absts.) 
und innerc sekretion, (Laqueur), 441 
(Book review) 

Horinonio induction of menstruation in 
amenorrheas of from three 
months' to nine years' duration, 
(Dunn), 18G 

Hydatidiform mole and chorioncpitlie- 
lioma, (Mazza and de la Colina). 
125 (Abst.) 

Hymen, primary carcinoma of, (Nichol- 
son and Calatroni), 220 (Abst.) 
Hyperplasia, endometrial, (Burch, Phelps, 
and Wolfe), 123 (Abst.) 
Hypoglycemic substances, action of, 
upon certain fermentative proc- 
esses of neoplastic tissue, (Gontil 
and Athias), 442 (Book review) 
Hypophysectomized patients, clinical ob- 
servation on, (Borovskaja) , . 911 
(Abst.) 

Hypophysectomy, partial, Zondek-Asch- 
heim test after, (Stern), 912 
(Abst.) 

Hypothyroidism as problem in women, 
(Davis), 570, 742 

Hysterectomies, vaginal, performed for 
benign disease with three deaths, 
series of G27, (Heaney), 2G9 
Hysterectomy, abdominal, in benign uter- 
ine disease, total versus subtotal. 
(Richardson), 237 

Hysterography, recent advances in, 
(Menees and Miller), 590, 887 
Hysterosalpingography. accidental vascu- 
ular injection in course of, (B6- 
cl^re), G04 (Abst.) 


I 

In memoriam. Barton Cooke Hirst 
(Nicholson), C09 

Infant, newborn, bilateral peripheral 
paralysis of radial neiwe in 
_ (Smith), 283 

Infertility, periodic, in women, question 
of, (Schumacher), 424 (Abst.) 

Injection, accidental vaseular, in course 
of hysterosalpingographv. (Bd- 
cldre) 604 (Abst.) 


I n jeetion — C’on t’ d 

of varicose Veins during pregnancy, 
(Cheatliam and Peck), 392 

Instrument for accurate reading of meas- 
urement of diagonal conjugate, 
new, (Douglas), 141 

Insulin treatment, vaginal, of ceiwical 
erosions, theory and results of, 
(Klaftcn), 543 (Abst.) 

Inversion of uterus in two successive 
pregnancies, (Fox), 29.5 

Interstitial pregnancy, ruptured, (Wein- 
stein), 849 

Inte.stinal canal during normal pregnancy, 
influence of position and function 
of, (Guthmann and Stabler), 158 
(Abst.) 

Intrauterine gas gangrene with recovery, 
(Carroll), 858 

Intravenous anesthesi.a with evipal soluble. 
(Holman and Mathleu), 118 
injection of hypertonic glucose solution 
(50 pel' cent) on circulation of 
cat, experimental study of effeets 
of, (Mazzola and Torrey), 339 
of thorium preparations, histologic 
changes in r.abblts and in dogs 
following, (Shutc and Davis), G0.5 ' 
(Abst.) 

Introduzione alio Studio Dell' Eugilnica, 
(Cri.stalli), 44G (Book review) 

Item, American Association of Obstetri- 
cians. Gynecologists, and Abdom- 
inal Surgeons. 7G0 

Board of Obstetrics and Gynccologj', 
455, 60S, 7,59 
Gynccologic.al Society, 154 
Medical Association, 154 
Ccntr.al Association of Obstetricians and 
Gynecologists, 7G0 

Pacific Coast Society of Obstetrics and 
Gynccolog)', 154 

IC 

Krukenberg tumors, pathogenesis of, 
(Puhr), 589 (Abst.) 


Labor, anesthesia and analgesia in 
(Lloyd-Williams), 754 (Book re- 
view) 

complicated by c.anccr and ulcer of 
stomach, (Grond), 307 (Abst.) 
in primiparas, analysis of end-results 
of, after spontaneous vairsus pro- 
Piiyla.ctic iTiotliods of tlolivcrv 
(Aldridge and Watson), 554, 895’ 
in young and old primiparas, ,a parallel 
. study of. (Nathanson). 159 
girls an analysis of, (Posner and 
Pulver), 357 

mechanism of, further studios on. 

'^"‘1 D'Esopo). 

Painles.^ control of restlessne.ss in 
(Bartholomew), SGG 
presentation transverse, spontaneous 
evolution of. (Fraser), 732 

“or, °(Kln?r™o“' 
vaginal antisepsis during, mercuro- 
T A j.‘ fo secure, (IMavcs) so 

Hactation, endocrine factors of, (Kabak 
. and Kizelshtein), 913 (Abst 1 
persistent, historical review of ivn- 
drome embracing uteroovarinn 
atrophy with. (Sharp), 411 
Physiol^^r^of' studies of, (Nelson), 147 

Latzko (extriperitoneal) cesarean section 
muew of 26 cases of, (Norton”' 

Leucoplakia of cciwical mucosa, etiolom' 
, ’"fil’snant degeneration ^ 
T„, , (Kolegajew), 30s (Abst 1 ’ 

Levulose metabolism of. (Ke Me 
T,„ Manus, and Riley), 841 ' 

^road, lipoma of. (Kanter), 
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Lipids, blood, In eclampsia, (Boyd), 323 
Lipoma of broad ligament, (Kanter), 296 
of faliopian tube, (Bagetti), 695 (Abst.) 
Litliopedion, six months’,' abdominal preg- 
nancy 'with removal after eighteen 
years of, (Voegelin), 129 
Lung, massive collapse of, following 
cesarean section, (Gustafson), 425 
Lungentuberkulose und Schwangerschaft, 
(Braeuning), 444 (Book review) 

M 

Malignant diseases of uterus and ovaries, 
roentgen therapy in, experience 
with multiple doses, (Healy), 613, 
904 

Mammary glands, experiments w i t h 
theeiin and galactln on growth 
and function of, of monkey, (Al- 
len, Gardner, and Diddle), 912 

(Abst.) 

Manobras e Operacoes Obstetricas, 

(Camargo), 443 (Book review) 
Mastitis and puerperal psycliosis, (Ito), 
368 (Abst.) 

Maternal milk and menstruation, (Steinert 
and Papp), 75 (Abst.) 

passage of agglutinins into, (Sodano), 
84 (Abst.) 

mortality in Philadelphia, 445 (Book 
review) 

in Rochdale, (Oxley, Phillips and 

Young), 723 (Abst.) 
welfare, American committee on, 
(Adair), 868 

department of, 298, 439, 868 
Medicine, economic problems of, (Cluds- 
tie), 755 (Book review) 
in America, Jewish contributions to, 
(Kagan), 450 (Book review) 
Melanocyte reaction of preparations of 
pituitary body and urine of cancer 
patients, (Umezawa), 914 (Abst) 
Melanoma of urethra, (Rosenthal), 115 
Membranes, rupture of, determination of, 
(King), 860 

Menopause, hemorrhages after, and ex- 
ploratory curettement, (Burger), 
304 (Abst) 

metrorrhagia in, (Guyot, Courriades, 
and Rocher), 391 (Abst.) 
Menstrual disoi-der, functional, thcr.a- 
peutic Value of low-dosage irra- 
diation of pituitarj- gland and 
ov.arles in, (Mazer and Spitz), 
214 

re.sponse to luteinizing extract of preg- 
nant urine, (Ifurphy. Slioemaker, 
and Rea), 910 (Abst.) 
Menstruation, artiflcial production of. 
with ovarian hormones in eases 
of primary and secondaiy .amen- 
orrhea, (I.,ocser), 910 (Ab.st.) 
hormonic Induction of, in amenorrhe.as 
of from throe months’ to nine 
years’ duration, (Dunn), 186 
maternal milk .and, (Steinert and 
Papp), 75 (Abst.) 

Mcrcurochromc to secure vaginal anti- 
sepsis during labor, (Mayes). 80 
Metaboli.sm, b.asal, studv of GOO case.s, 
(Davis), 570, 742 

of levulo.so, (Rowe, McManu.s, .and 
Riley), 841 

Metrorrhagia among young women, (B6- 
clero), 604 (Abst.) 

in menopause. (Guyot. Courriadc.s, .and 
Rocher), 391 (Abst.) 
in young women .anti curettage. (Qu(-nu 
and BtScltrc), 595 (Abst.) 

.x-ray treatment In certain forms of. 
(Husted). GOG (Abst.) 

Milk, ni.aternal, pas.s.age of agglutinins 
into. (.Sodano), 84 (Abst.) 
Mono.amnlotic twin.s. one normal, other 
ancncephalic. (Litt .and Strauss), 
72S 

Mon.ster, .anencophallc, eomplleated by iin- 
pacted ovarian ci’st, (Rudolph), 
,SC.'. 


Monster — Cont'd 

in successive pregnancies, an instance 
of like, (DerBrucke), 429 

Mortality, factors influencing, cesarean 
section, (Bowers), 103 
fetal, in patients with organic heart 
disease, study of, (Teel), 53 
maternal, in Philadelphia, 445 (Book 
review) 

in Rochdale, (O.xley, Phillips, and 
Young), 723 (Abst.) 

Mother, prospective, (Siemens), 446 
(Book review) 

Motility in transplanted, denervated uter- 
us. (Kaminester, and Reynolds), 
395 

Myofibroma of ovary with heteroplastic 
bone formation, (Stein), 289 

Myomectomy, extended scope of, (Bon- 
ncy), 746 

N 

Nanism, chondrodystrophic, case of, with 
delivery by • cesarean section, 
(Balasc/uide), 430 

Nerve, radial, bilateral peripheral paral- 
ysis of, in newborn infant, 
(Smith), 283 

New York Obstetrical Society, transac- 
tions of, 751 

Newborn, bloodless circumcision of, (Yel- 
len), 146 

effect of administration of preparations 
of gi-owth hormone of anterior 
lobe of pituitary upon gestation 
and weight of, (albino rats), 
(Watts). 174 

Nomenclature of disease, standard classi- 
fied, 450 (Book review) 

Nonpolypoid sarcoma of cervix uteri, 
(Go)d.stine), 145 

Nursing, technic, textbook of. (Vannier 
and Thompson), 450 (Book re- 
view) 

O 

Obstetrical Society of Philadelphia, trans- 
actions of, 151, 751 

Obstetrics, 443 (Book review) 
aids to, (Williams), 444 (Book review) 
analgesia and anesthesia, current 
technics for, (Gould and Hirst), 
257 

and gynecology. 752 (Book review) 
contributions of Great Britain to, 
(Anspach), 459 

cesarean section, (Daily), 204 

analy.sis of 381 ca.se.s, .at Michael 
Reese Hospital, (Stein and Leven- 
th.al), 192 

blood loss during, (Dicckmann and 
Dally). 221 

extraperitoneal (Latzko), review of 
26 cases of, (Norton), 209 
factors influencing mortality, 
(Bowers), 103 

massive collapse of lung following, 
(Gustafson), 425 

delivery by ccs.arean section, case of 
chondrodystrophic nanism with, 
(Balasquide), 430 

eclampsia, blood lipids in, (Boyd), 
323 

ver.atrum virlde in treatment of, 
(Bryant), 4 6 

forceps deliveiy, primiparous perineum 
.after, (Nugent), 249 
gestation, tubal, (Tyrone, Romano, and 
Collins), 112 

hemorrhage, blood tr.ansfusion In treat- 
ment of. rOle of, (Dleckmann and 
Daily), 1 

labor complic.ated bv c.ancer and ulcer of 
stomach. (GriJnC-), 307 (Abst.) 
in primiparns, .an.aly.sls of cnd-re.sults 
of. .after spontaneous versus pro- 
phylactic methods of delivery, 
(Aldridge and Watson), 554. 89.5 
in young and old primipar,a.s, pai’allel 
.study of, (Nathanson), 159 
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Obstetrics, Labor — Cont’d 

in young girls, analysis of, (Posner 
'and Pulver), 357 

mechanism of, further studies on. 
(Caldwell, Tiloloy, and D'Esopo), 


763, S72 

painless, control of restlessness in, 
(Bartholomew), 8GG 
occiput posterior, (Grotty), 97 
occipitoposterior position, treatment of 
persistent, by 180 degree manual 
rotation of occiput, (Roscnfeld), 


porro cesarean section, (Lash and Cum- 
mings), 199 . 

pi-egnancies, successive, instance of llKe 
monsters in, (DerBruche), 429 
pregnancy, abdominal, with delivery of 
living child, (Posner), 293 
with removal, after eighteen years, 
of six months’ lithopedion, (Voe- 
gelin), 129 

complicated by carcinoma of cervix, 
(Neill), 414 

complicating cardiac disease, (Daich- 
man and Kornfeld). 38G 
ectopic, (Koster and Shcinfeld), 93 
extrauterine, (Fitzgerald and Brew- 
er), 2G4 

full-term, chorionepithelioma follow- 
ing, (Lull), 730 

heart disease in, (Lamb), 305 (Abst.) 
complicating, review of 190 cases 
of, (Hanley and Anderson). 243 
in patient with complete double 
uterus, (Green and Miller), 2S1 
late, hemorrhage in, (Smith), G2 
ovai'ian, (Holloway). 280 
ruptured interstitial, (Weinstein), 
849 

toxemia of, (Goodall), 577, 876 
twin, fetus papyraceous in, (Grotty), 


296 

full-term unilateral tubal, (Fergu- 
son and Otis), 139 

urinaiy tract during, physiologic 
changes occurring in, (Hundley, 
Walton, Hibbltts, Siegel, and 
Brack), 025, 885 

varicose veins during, injection of, 
(Cheatham and Peck), 392 
roentgenolog>' in, (Wahl), G03 (Abst.) 
rupture of membranes, determination 
of, (King), 8G0 

toxemias of late pregnancy, (Thomas. 
Allen. Bauer, .and Freehand), 6 Go 
of pregnancy, (Goodall), 577, 87G 
transverse presentation, spontaneous 
evolution of, (Fraser), 732 
x-ray picture indicated in, when is an, 
(Heyrowsky), 603 (Abst.) 

Occipitoposterior position, treatment of 
persistent, by ISO degree m.anual 
rotation of occiput, (Rosenfeld), 
364 


Occiput posterior, (Grotty), 97 
Operations, surgical, names of, (Black), 
755 (Book review) 

Operative gjmecologsa tribromethynol pre- 
medicatlon in. (Reycraft), 332 
Opuscula Selecta Neerlandicorum de Arte 
Medica, 444 (Book review) 
Organotherapy, 909 (Abst.) 

Ovarian carcinoma, inoperable, roentgen 
ray and radium treatment of, 
(Vogt), 607 (Abst.) 

conditions as causes of pelvic pain. 

(Davidson), 36 (Abst.) 
cyst, impacted, anencephalic monster 
complicated by, (Rudolph), 865 
twisted, (Davidson), 128 (Abst.) 
dysfunction, sterility due to. (JefC- 
coate), 913 (Abst.) 
surgical treatment of, (Robinson), 


hormones, artificial production of men 
struation with, in cases of primar’ 
and secondary amenorrhea 
(Loeser), 910 (Abst.) 


Ovarian — Gont’d 

pregnancy, (Holloway), 286 
preparations, influence of, upon general 
development of fetuses at term, 
(Macchlarulo), 911 (Abst.) 
tumors, ' histogenesis of certain, and 
their biologic effects, (Gclst), GoO 
Ovaries and uterus, malignant diseases 
of, experience -with multiple dose 
roentgen tlierapy in, (Healy), G13. 
904 

in functional menstrual disorders, thera- 
peutic value of low-dosagc irradi- 
ation of pituitary ghand and, 
(Mazer and Spitz), '214 
Ovary, Brenner tumor of. (Smith), 734 
chronic typhoid abscess of, (Soloff and 
Hermann), 290 

myofibroma of, with heteroplastic bone 
formation, (Stein), 289 
-stimulating factors and antihormones. 

(Pluhmann), 584, 891 
tumors of, (Gery and Adrian), 674 
(Abst.) 

Ovulation, consideration of phenomenon 
of, and its relation to sex cycle, 
(Stein), 710 

test, Friedman r.abbit, in differential 
obstetric diagnosis, (King), 735 
(Abst.) 

Ovum, human, in salpingitis isthmica 
nodos.a, (La.sh). 287 

•Oxygen content and capacity of blood in 
nonpregnant and pregnant women, 
(Obenst and Woods), 232 
Oxytocic principle of ergot, clinical test 
of newly recognized, and now 
method of admlnistr.ation, (Tuck), 
718 


P 


Pacific Coast Society of Obstoti-ics and 
Gynecology, 154 (Item) 

Pai-alysis, bihateral peripheral, of r.adi.al 
nerve in newborn infant, (Smith), 
283 

Parenthood, (Fielding), 757 (Book re- 
view) 

Pediatrics, synopsis of, (Zahor.sky), 448 
(Book review) 

Pelvic organs, female, tumors of. 
(Meigs), 449 (Book review) 
pain, ovarian conditions as causes of, 
(D.avidson), 3G (Abst.) 

Pelvis, kyphotic, patients with, toi-sion of 
pregnant uterus in, (Rabbiner), 
13G 

true conjugate diameter of, roentgeno- 
graphic method for accuratclv 
determining, (Weitzner). 126 

Perineum, excoriation of. from silver wire 
sutures, prevention of, (Gr.ad). 


pnmiparous, after forceps deliveiw. 
(Nugent), 249 

Phenol, application of pure, treatment of 
elusive ulcer of bladder by. 
(Sears). 85 

Philadelphia Obstetrical Society, trans- 
actions of, 299 

Physiologische Cliemie der Geburt, (Sie- 
. , dentopf), 754 (Book review) 

Physiology, reproductive, some newer as- 
pects of, (Novak), 495, 892 

Pituitary, anterior lobe of, effect of ad- 
ministration of preparations of 
growth hormone of. upon gesta- 
tion and weight of newborn (al- 
bino rats). (Watts), 174 
body, melanocyte reaction of prepara- 
tions of, and urine of cancer 
patients, (Umezawa), 914 (Abst.) 
gland, low-dosage irradiation of. and 
ovaries in functional menstrual 
disorders, therapeutic value of 
(Mazer and Spitz), 214 
headache, (Skipp), 9H (Abst.) 
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Placenta, premature partial separation of 
normally situated, nonsurgical 
parturition in three cases of, 
(Bazan and Both), 231 (Abst.) 

Population, dynamics of, (Lorimer and 
Asborn),' 756 (Book review) 

Porro cesarean section, (Lash and Cum- 
mings), 199 

Position, occipitoposterior, treatment of 
persistent, by 180 degree manual 
rotation of occiput, (Hosenfeld), 
364 

Postnatal and prenatal cervix, manage- 
ment of, (C'astallo and Montgom- 
ery), 37 

Pratique Obstdtrlcale, (Devi-aigne), 443 
(Book review) 

Preeclampsia and eclampsia, protein 
stabilization in, (Harden, Mc- 
Ellroy, and Huggins), 524 

Pregnancies, inversion of uterus in two 
successive, (Fox), 295 

Pregnancy, abdominal, with delivery of 
living child, (Posner), 293 
with removal, after eighteen years, 
of six months’ lithopedion, (Voe- 
gelin), 129 

after x-ray treatment of mother, 
(Tesauro), 606 (Abst.) 
and diabetes, some problems in, 
(Kramer), 69 

appendicitis in, (Marbury), 306 (Abst.)" 
Bltterling test for, value of, 155 (Cor- 
respondence) 

cancer of cervix during, radium treat- 
ment of, (Nielsen), 007 (Abst.) 
complicated by carcinoma of cervix. 
(Neill), 414 

complicating cardiac disease, (Daich- 
man and Kornfeld), 386 
diseases of respiratory and circulatory 
systems and intestinal tract com- 
plicating, 305 (Abst.) 
echinococcic cyst of liver during, (Su- 
perbl), 438 (Abst.) 

eclamp.sia and preoclampsia, protein 
stabilization in, (Harden, Mc- 
Ellroy, and Huggins), 524 
ectopic, (ICoster and Sheinfeld), 93 
extrauterine, (Fitzgerald and Brewer), 
264 

full-term, chorionepltheiioma following, 
(Lull), 730 

heart disease in, (Lamb), 305 (Abst.) 
complicating, review of 190 ca.ses 
of. (Hanley and Anderson), 243 
in patient with complete double uterus, 
(Green and Miller), 281 
interstitial, ruptui-ed, (Weinstein), 849 
intestinal canal during normal, influence 
of position and function of. 
(Guthmann and Stabler), 158 
(Abst.) 

labor, and puerperium. unexpected, 
sudden death of patient during. 
(Kehrcr), 444 (Book review) 
late, hemorrhage in, (Smith), 62 
monsters in successive, an instance of 
like, (DerBruckeL 429 
ovarian, (Holloway), 286 
preeclampsia and eclampsia, protein 
stabilization in. (Harden. Mc- 
Ellroy, and Huggins). 524 
P.velitis of, postpartum, (Rose), 322 
(Abst.) 

rupture of membrane.«, determination of. 
(King). 860 

toxemias of. (Oberst and Woods), 232 : 
(Goodnll), 577. 876 
of late, (Thomas, Allen. Bauer, and 
Freeland), 665 

tubal ge.st;itlon, (Tyrone, Romano, and 
Collins), 112 

twin, full-term unilateral, (Ferguson 
and Otis), 139 

twin, fetus papyraceous in, (Grotty), 
296 


I 


Pregnancy — Cont’d 


urinary tract during, pliysiologic 
changes occurring in, (Hundley, 
Walton, Hibbitts, Siegel, and 
Brack)j 625, 885 

urine, results of preoperative adminis- 
tration of an exti’act of, (Ham- 
blen), 913 (Abst.) 

varicose veins during, injection of, 
(Cheatham and Peck). 392 
Pregnant uterus, torsion of, in patients 
with kyphotic pelvis, (Rabbiner), 
136 

Premenstrual elevation of temiierature, 
(v. Fekete), 385 (Abst.) 

Prenatal and postnatal cervix, manage- 
ment of, (Castallo and Mont- 
gomery), 37 

care, evaluation of, (Miller), 439 

report on evaluation of, (Watlcins and 
Walker), 445 (Book review) 
Presacral sympathectomy, treatment of 
dysmenorrhea by, (Keene), 634, 
740 

Presentation, transverse, spontaneous 
evolution of, (Fraser), 732 
Primiparas, labor in, analysis of end- 
results of, after spontaneous ver- 
sus prophylactic methods of de- 
liverv, (Aldridge and Watson), 
554, 895 

young and old labor in, parallel study 
of, (Nathanson), 159 
Primiparous perineum after forceps de- 
livery, (Nugent), 249 
Procidentia, complete, cancer of cervix 
and vagina in case of, (Brady), 
277 


Progestin, cr.vstalline, and crude pro- 
gestin. comparative actions of, on 
uterine motility in unanesthetized 
rabbits, (Allen and Reynolds), 


Prolapse, uterine and vaginal, colpectomy 
in treatment of. place of. 
(Phaneuf), 544, 872 
cancer of cervix in cases of, (Tour- 
neux), 152 (Abst.) 

Propddeutique Obstetricale, (Devraigne), 
443 (Book review) 

Prophylaxis in gynecolog>', (Goff). 878 

Prospective mother, (Slemon.s), 446 (Book 
review) 

Protein stabilization in preeclampsia and 
eclampsia, (Harden, McEllroy, 
and Huggins), 524 

Pruritus vulvae, etiologic and therapeutic 
consideration, ( David-Chaussd ) , 

533 (Abst.) 

treatment of, by inflltration with 
radon in pruritic area, (Gasquet), 


717 (Ab.st.) 

Psychosis, puerperal, and mastitis, (Ito), 
368 (Abst.) 

Puerperal fewr, infection in, further in- 
vestigation into the source of, 
(Smith), 173 (Abst.) 
psychosis and mastitis, (Ito), 368 
(Ab.st.) 

Pulmonary tuberculosis, (Braouning), 444 
(Book review) 

Pyelitis, postpartum. of pregnancy, 
(Ro.se), 322 (Abst.) 

Pyridium in tre.atment of gonorrheal vag- 
initis In children, (Brown et 
al.), 198 (Abst.) 


I Radiographic evidence of live birth, 
i (Hajkis). 604 (Abst.) 

1 Radiotherapy of tuberculous adnexitis, 
; (Gilbert). 605 (Abst.) 

' Radium and I'oentgen ray treatment of 
1 inoperable ov.arlan carcinoma, 

i (Vogt), 607 (Abst.) 

I treatment in cancers of uterine cer- 
i vix, ((Chambers), 154 (Ab.st.) 

of cancer of cervix during pregnancy, 
(Nielsen). 607 (Ab.st.) 
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Reimplantation, tubal — in retrospect. 
(Tarnowsks’). 69 G 

Reproductive cycle on tolerance, influence 
of, (Rowe, McManus, and Riley), 
841 

physiology, some newer aspects oi, 
(Novak), 495, 892 . 
ti'act, female, blastomycosis of, (Hamb- 
len, Baker, and o^fartin), 345 
Retrodisplacement of uterus, when is sur- 
gery indicated in, ((Gardner), o9G, 


■ T49 

Retroversion of uterus, (Eukcr), 300 
(Abst.) 

Review of new books, 441, 752 
Rheumatic heart disease, does pregnancy 
hasten fatal termination in, (GjI- 
christ and Murray-L/yon), 305 


Surgery, gynecologic, use of ddaudid m, 
(Brown and Klcino), 89 
in retrodisplacement of uterus, when in- 
dicated, ((Jardner), 590, 749 
of abdominal and pelvic regions, (Ken- 
nedy), 752 (Book review) 

Surgical treatment of ovarian dysfunc- 
tions, (Robinson), 18 

Sutures, silver wire, prevention of excori- 
ation of perineum from, (Grad), 
803 

Sympathectomy, presacral, treatment^ of 
dysmenorrhe.a by, (Keene), 534. 
740 

Svphilis, hereditary, and cancer of cer- 
vix. (Baucot), 303 (Abst.) 

Svmphysiotomy for after-coming head, 
(F.aisia). 203 (Abst.) 


(Abst) 

syndrome, autonomic diseases or, 
(RR'^i-s), 758 (Book review) 
Roentgen ray and radium treatment of 
inoperable ovarian carcinoma, 
(Vogt), 007 (Abst.) 
castration, mdic.atmns, results and 
failures of, (Jacobi and Lindner), 
006 (Abst) 

in gynecology, value of, (Jarclio), 
004 (Abst) 

therapy in malignant disea.scs of uterus 
and ov<aries, experience with mul- 
tiple dose. (Healy), 613, 904 
Roentgenology- in obstetrics, (Wahl), 
003 (Abst) 

Roentgenotiidrapie des flbromyomes dc 
I’uterus, et de metropatlues hem- 
orragigues, (Gilbert), 753 (Book 
review) 

Rupture of membranes, determination of, 
(King), 860 


Salpingitis isthmica nodosa, human ovum 

in, (Lash), 287 V/1 

Sarcoma and adenocarcinoma of body ' 
of uterus, (Goldstlne), 143 
diffuse, of endometrium, (Moench and 
Meeker), 435 

nonpolypoid, of cervix uteri, (Gold- 
stine), 145 

Sex cycle, ovulation and its relation to, 
consideration of phenomenon of, 
(Stein), 710 

prediction test of Dom and Sugarman. 

(Pommerenke and Rogers), 380 
ratio, normal, of albino rats, observa- 
tions on, and their artificial vari- 
ation, (Varzhabedlan), 124 
Society transactions, American Gyneco- 
logical Society, 730, 872 

Brooklyn Gynecological Society, 151, 
751 

Chicago Gynecological Society, 151, 
299. 300, 751 

New York Obstetrical Society, 751 

Obstetrical Society of Philadelphia. 
151, 299, 751 

Washington Gynecological Society, 
908 

Speculum, vaginal, modified, (Pullerton), 
297 

Spinal anesthesia, accident after, tor 
cesarean section, an exceptional 
secondary, (Poumler), 523 
(Abst.) 

in ectopic pi-egnancy, value of, re 
suits of immediate operation and. 
(Koster and Sheinfeld), 93 
Squamous cell carcinoma of cervix. (Gold- 
stine), 137 

Sterility due to ovarian dysfunction, (Jeff- 
coatc), 913 (Abst.) 

Sterdization, antihormonal. of female 
r.., , annuals. (Magistris), 914 (Abst) 

Stoeckel s Handbuch der Gynakologie, 448 
(Book review) 

Stork joins the blue eagle, (Margaretten), 
447 (Book review) 




T 

Tcmpcr.ature, premenstrual elevation of, 
(V. Fekcte). 385 (Abst) 

Test, sex prediction, of Born and Sugar- 
man, (Pommerenke and Rogers), 
380 

Theca cell tumors, (Geist), 480, 901 
Thcclin and galactln, experiments with, 
on growth and function of mam- 
mary glands of monkey, (Allen, 
(Gardner, and Diddle), 912 (Abst.) 
Therapie der Frauenkrankheiten, (Ben- 
thin), 753 (Book review) 

Thermo therapy, influence of local, upon 
tcmpevatufc of dec p genital 
spliere, (Nizza), 727 (Abst.) 
Thorium preparations, intravenous injec- 
tion of., histologic clianges in rab- 
bits and in dogs following, (Shute 
and Davis), 605 (Abst.) 

Torsion of pregnant uterus in patients 
with kyphotic pelvis, (Rabbincr), 
136 

Toxemia of late pregnancy, (Tliomas, 
Allen, Bauer, and Frcol.and), 065 
of pregnancy, (Goodall), 577, 870 ; 

(Oberst and 'Woods). 232 
Transfusion, blood, in treatment of obstet- 
ric hemorrliagc, rCle of, (Dieck- 
inann and Daily), 1 

Trauma, artificial reduction of blood 
pressure by, effects of injection of 
50 per cent glucose solution before 
and after, (Mazzola and Torrev), 
339 

birth, in cancer of uterine ceiwix, fac- 
tor of, (Maefarlano), 133 
Traumatic liemonliage from vagina. 

(Gliosb), 703 (Abst.) 
Tribromethynol premedication in opera- 
tive gj-necology, (Rcycraft), 332 
Trichomonas vaginalis among .Tapanesc 
women, (Ohga and Aoji), 338 
(Abst.) - 

clinical and bacteriologic observa- 
tions in, (Allen, Jensen, and 
Wood), 565, 736 

Tubal gestation, TTyroho, Romano, and 
Collins), 112 

reimplantation — in retrospect, (Tar- 
nowsky), 696 

twin pregnancy, full-term unilateral. 
(Ferguson and Otis), 139 
Tube, carcinoma of, (Vignes). 288 (Abst.) 
for collection of urine under aseptic 
conditions, (Litt), 433 
Tuberculosis of cervix uteri. (Counseller 
and Collins), 830 

Tuberculous adnexitis, radiotberauv of 
(Gilbert), 605 (Abst.) 
endometritis, (Diethelm and Ramsey) 
420 * 

Tumor, Brenner, of ovarj-, (Smith) 734 
corpus luteum. (Cutler), 131 
Krukenberg^^patbogenesis of, (Pulir), 

of fem^o pelvic organs, (Meigs), 449 
(Book review) 
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of ovar>-, (Gery and Adrian), G74 
(Abst.) 

ovarian, histogenesis of certain, and 
their biolog-ic effects, (Geist), 650 

theca cell, (Geist). 480, 901 
Twin, anencephalic, (Litt and Strauss), 
728 

monoamniotic, one normal, the other 
' anencephalic, (Litt and Strauss). 
728 

pregnancy, fetus papyraceous in, 
(Grotty). 296 

full-term unilateral tubal, (Ferguson 
and Otis), 139 

value of finger prints in, (Bak), 709 
(Abst.) 

Typhoid abscess, chronic, of ovary, (Sol- 
off and Hermann), 290 


U 

Ulcer, elusive, of bladder, treatment of, 
by application of pure phenol, 
(Sears), 85 

of stomach and cancer as complications 
of labor, (Griind), 307 (Ab.st.) 
Umbilical hernia, congenital, operative 
treatment of, (Ludwig), 208 
(Abst.) ' 

Unvermutet Schnelle Tod in Schwanger- 
schaft, Eburt und M'‘ochenbett. 
(Kehrer), 444 (Book review) 
Urethra, female, cancer of, (Auer), 318 
melanoma of, (Rosenthal), 115 
Urinai-j' tract during pregnancy, physi- 
ologic changes occurring In. 
(Hundley, Walton, Hibbitts, Sie- 
gel, and Brack). 625, 885 
Urine, pregnancy, results of preoperative 
administration of an extract of, 
(Hamblen), 913 (Abst.) 
tube for collection of, under aseptic 
conditions, (Litt), 433 
Uterine and vaginal prolapse, colpectomy 
in treatment of. place of, 
(Phanouf), 544. 872 
cancer, statistics of, (Terada), 135 
( A))st. ) 

carcinoma, 152 (Abst.) 
cervix, cancer of, factor of birth trauma 
in, (^lacfarlane), 133 
carcinoma of, histologic grading in, 
(Jorstad and Auer), 153 (Ab.st.) 
disease, benign, total versus .subtotal 
abdominal h y s t c r e c t o m v in, 
(Ricbard.son), 237 

epithelioma, gonadotropic hormone in. 
experimental researches on, (Cor- 
nll and Esc.arras), 914 (Abst.) 
hemorrhage, (Witherspoon), 762 
(Abst.) 

motility in unancsthetized rabbits, com- 
parative actions of crystalline 
progestin and crude progestin 
on, (Allen and Reynolds), 309 
prolapse and carcinoma of portio. 
coincidence of, (Haegler), 153 
(Ab.st.) 

cancer of cervix in cases of, (Tour- 
neux), 152 (Ab.st.) 

UteroDVarian atrophy with persistent 
lactation (Frommel's disea.se), 
historical review of syndrome em- 
bracing, (.Sharp), ill 
Uteni.s, adenocarcinoma of fundus of, 
(Goldstlne). 137 j 

and ov.arlc.s, malignant diseasc.s of, ex- 
perience with multiple do.se roent- 
gen therapy in. (He.aly), C13, 901 ; 
cancer of, in childhood. (l>ockhart), 76 ‘ 


Uterus — Cont’d 

double, pregnancy in patient witli com- 
plete, (Green and Miller), 281 
infantile and deficient human, studies 
on, ((Jlauberg), 867, (Abst.) 
inversion of, in two successive preg- 
nancies, (Fox), 295 
motilitv in transplanted, denervated, 
(Kaminester and Reynolds), 395 
pregnant, torsion of, in patients with 
kyphotic pelvis, (Rabbiner), 136 
retrodisplacement of, when is .surgery 
indicated in, (Gardner). 596, 749 
retroversion of, (Luker), 300 (Abst.) 
sarcoma and adenocarcinoma of body 
of, (Goldstine), 143 


V 

Vagina, artificial, creation of an, vaginal 
aplasia and, (Israel), 273 
cancer of cert'ix and, in case of com- 
plete procidentia, (Brady), 277 
traumatic hemorrhage from, (Gho.sh), 
703 (Abst.) 

Vaginal and uterine prolapse, colpectomy 
in treatment of, place of, 
(Phaneuf), 544, 872 
antisepsis during labor, mercurochrome 
to secure, (Mayes), 80 
aplasia and creation of an .artificial 
vagina. (Israel), 273 
hysterectomies ijerformed for benign 
disease with three deaths, series 
of 627, (Heaney), 269 
insulin treatment of cervical erosions, 
theory ,and results of. (Klaften), 
543 (Abst.) 

speculum, a modified, (Fullerton), 297 

Vaginitis, gonococcal, in children, experi- 
ences with amniotin in treatment 
of. (TeLinde and Brawner), 512, 
887 

pyridium in treatment of, in children, 
(Brown et al.), 198 (Ab.st.) 
trichomonas, clinical and bacterloiogic 
observations in, (Allen, Jensen, 
and Wood), 565, 736 

Varico.se veins, injection of, during preg- 
nancy, (Cheatham and Peck). 392 

Va.scular injection, accidental, in course 
of hysterosalpingogr.aphy. (B6- 
clfire), 604 (Abst.) 

Vein.s, varicose, injection of, during preg- 
nancy, (Cheatham and Peck), 392 

Veratrum virlde in treatment of eclamp- 
sia, (Bryant), 46 

Vesicovaginal fistulas, treatment of, (Mil- 
ler), 675 

W 

Wa.shington Gynecological .Society, trans- 
actions of, 908 

Weibiicho Geschlechtsorgane und Unfali, 
(Mayer), 449 (Book review) 

Werthoim’s operation, treatment of car- 
cinoma of ceivix by, (Bonney), 
815 

Women, hypothyroidism as a problem in, 
(Davis), 570, 742 

X 

X-ray treatment of disea.ses of genitouri- 
nary system, (Orton), 840 (Abst.) 
pregnancy after, of motlier, (Te.s- 
auro), COG (Abst.) 

7u 

Tiondek-Aschhoirn test after partial hypo- 
phyFZCtomy, (!>tei-n). 912 (Ab.st.) 




